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AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TIporpaMmy CHEUMaJIMTeTa I10 HANpaBICHHUIO MOAroToBKM / crneuuanbHoctd 11.05.01
«PannosneKTpOHHbIE CUCTEMbI U KOMILJIEKCHI» HaIpPaBIEHHOCTH «Paaro3IeKTpOHHBIE CUCTEMBI
nepeaaun uHpopMarmny. ucuurumna peanusyercs kadeapoit «Ne3y.

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

OIIK-1 «Crnoco0eH npeacTaBuTh aeKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHUHM HAYYHYIO
KapTUHY MHUpPa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOXKEHUI, 3aKOHOB U METOJOB €CTECTBEHHBIX
HayK U MaTEMaTUK

CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBSI3aHHBIX C MpoOieMaMu
o0mieit pusuky.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3alUH
y4eOHOTO0 Tpoliecca: JISKLIUH, JJAO0paToOpHbIe PabOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIIbHAS
pabora.

[IporpaMMoil IHUCHUIIMHBI HPEIYCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKyTOUHas arrectamus B hopme nuddepeHInpOBaHHOTO 3a4€Ta.

OOmiasi TpyJOEMKOCTh OCBOCHHMSI JUCHUILINHBI cocTaBiseT 11 3adeTHeix enuHuI], 396
YacoB.

SI3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Kon u Kon n HaumeHnoBaHue HHIUKATOPA
HauMEHOBaHHE
KOMITETEHIINH TOCTHKEHUS] KOMIIETCHLIUU
KOMIETEHINH
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh GpyHAAMEHTATBHBIE 3aKOHBI
NpeICTaBUTh
IPUPOJIBI U OCHOBHBIE (PU3NYECKUE
aJIeKBaTHYIO
MaTeMaTHYECKUE 3aKOHbI
COBPEMEHHOMY

OIIK-1.Y.1 ymeTh npuMeHATh (PU3HUECKHIE
3aKOHbI U MAaTEMAaTHUYCCKUEC METOABI I
pelieHus 3a/1a4 TEOPETUYECKOro U

YPOBHIO 3HAHUH
ObmenpodeccuoHanbHbIe | HAYYHYIO KapTUHY

KOMIIETEHIUH MHpa Ha OCHOBE
MPUKJIATHOTO XapaKTepa
3HAHUS OCHOBHBIX
" OIIK-1.B.1 BimageTh HaBBIKAMU
TTOJIOKEHUH,

UCTIOJIb30BAaHUS 3HAHUN (PU3UKHU U
MaTE€MAaTUKU TIPU PELICHUHN IIPAKTUYECKUX
3a1a4

3aKOHOB U MCTOJ0B
C€CTCCTBCHHBIX HAYK
U MaTEMaTUuKU

2. Mecro pucuuniunsl B cTpykType Ol

JuctumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarONTUMUCS
MIPU U3YYCHHUH CIIEYIOUIUX TUCIUIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS aJreOpay;

— «MaremaTuka. MaTemMaTHYeCKHI aHaIIN3;

— «Marematuka. Teopust BEpOSTHOCTEM U MAaTEMATUYECKAsi CTATUCTUKAY.

3HaHUs, TOJYYECHHbIE NPH HM3YUYCHUM MarTepuaia JaHHOW JUCHUILIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUE€HHE, TaK U MCTIONb3YIOTCS IPU U3yYEHUU APYTUX JUCIUILINH!

— «ONEKTPOTEXHUKAY;

— «MexaHukay;

— «MarepuanoBeeHuEY;

— «DJIEKTPOHUKAY.

3. O0BeM u TPYyIOEMKOCTh JTACIUILTAHBI
Jlanueie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M paclpeaeeHne 3TOH TPYJOEMKOCTH 10 ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKOCTb IO CEMECTPaM

Bun yaeOHO# paboTh Bcero Nol Ned N3

1 2 3 4 5




Oowan mpyooemKkocma OUCUUNIUHDL, 11/ 396 4/ 144 4/ 144 3/ 108
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu
AyoumopHhuie 3auamus, BCEro vac. 204 68 68 68
B TOM YHUCJIC:
nexuuu (JI), (gac) 102 34 34 34
npakTuueckue/cemunapckue 3ansatus (113), 51 17 17 17
(uac)
nabopaTtopHbie paboTs (JIP), (uac) 51 17 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 90 36 54
CamocmosamenvHas paboma, Bcero (dac) 102 40 22 40
Buo npomesxcymounoii ammecmayuu: 3adet, | OK3.,
mudd. 3auget, sx3ameH (3auver, Judd. 3au, OK3., ks, s, Hudd.
DK3.*%) Hudod. 3au.
3au.

%

Ilpumedanue: KaHIUAATCKHIN SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUILIMHEI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI M UX TPYJOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Jlekmuu | 113 JIP KIT CPC
Pa3nensl, TeMBI TUCHIUTIIIHBI (qac) (C3) | (aac) (qac) | (wac)
Cemectp 1
Pa3nen 1. Mexanuka 11 8 7 14
Pasgen 2. Kosebanus 1 BOJIHBI 11 6 7 14
Paznen 3. Monekymnsipaas puznka 12 3 3 13
Uroro B cemectpe]| 34 17 17 40
Cemectp 2
Pa3nen 4. DnextpuuecTBo 11 7 8 7
Pa3nen 5. Margetusm 11 8 6 7
Paznen 6. OnTuka 12 2 3 8
Hroro B cemectpe: 34 17 17 22
Cemectp 3
Pasnen 7. KBanroBag onruka 11 5 7 14
Pa3nen 8. KBanToBasg MexaHuka 11 9 3 14
Pa3znen 9. dusuka aToMHOTO siipa 12 3 7 13
Hroro B cemectpe: 34 17 17 40
Utoro: | 102 51 51 102
[IpakTnueckasi MOATrOTOBKA 3aKIIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUH
Oo0y4aromMUMHUCS ~ ONpENEeNICHHBIX  TPYHOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien

poeCCHOHATLHOMN eATETLHOCTHIO.




4.2. ConepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.

Ta6mmia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep pasnena

Haszeanue u conep:xkanue pas3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Pa3pen 1.

MexaHuKa.

Kunematuka [BukeHUs MarepuaibHON Touku. Ilyte u
nepememnienne. CkopocTb U yckopeHue. HopmanbHOe U
KacareinpbHoe yckopeHus. llocTtynaTenbHOoe U BpalaTeIbHOE
nBmwkeHue. OcCHOBHasi 3ajlaya KUHEMAaTUKA MaTepUalibHOU
Toukd. CBs3b JUHEWHBIX M  YIJIOBBIX BEJIMYMH  IPU
BpaIllaTeIbHOM JIBUKECHUH.

Nuepuuanvupie  cuctembl  orcuera. (OCHOBHBIE  3aKOHBI
KJIACCHYECKOU TUHAMUKH - 3aKoHEI HrroTona. OcHOBHAA 3aaya
JUHAMUKU MarepuanbHOW Touku. HewHepuuanbHbIE CHUCTEMBI
otcyeta. Cuiibl HTHEPUMH. 3aKOH COXpaHEHHs uMmIyibca. LleHTp
Macc u ero asmxeHue. Cucrema eHTpa Macce.

Mexanudeckas pabota u MOIIHOCTh. KuHeTHueckas sHEprws.
3aMKHYThIE U HE3aMKHYTbIE€ cUcTeMbl. [loTeHIMallbHAsT SHEPTHs
cuctembl. CBsA3b MEXIY MOTECHIMAJIBLHOM JYHEPrHUEd M IOJEM
KOHCEpPBATUBHBIX CHJI. 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPTHUH.

MoOMEHT cuiibl U MOMEHT HUMIYJbca. YpPaBHEHHE MOMEHTOB.
3aKOH COXpAaHEHUS MOMEHTa HMMITyJIbca. MOMEHT HMITyJbCca
TBEPAOrO TE€Ja OTHOCUTEIIBHO HEMOABHKHOW OCH. MOMEHT
nHepur. OCHOBHOE YpaBHEHHE [IMHAMUKH BpAIIaTEIbHOTO

JIBUKEHWsT  TBepAoro  Ttena.  KuHeTnueckas  3HEprus
BPAILAOIIETrOCs TBEPAOTO TEIa.
ITocTtynatsl CIIELUAIIBHOU TEOpUH OTHOCUTEIBHOCTH.

JlopenoBo COKpaIllCHHE JUITAHEI CTEPXKHS. OCHOBEI
PEIATUBUCTCKOM MexaHuKu. VIHTepBan, €ro MHBAPUAHTHOCTB.
PenstuBucTckuit HMITYJIbC. OcHoBHOE ypaBHEHHUE
PENATUBUCTCKOMN JTUHAMUKH. Kunernueckas SHEPrUs
penATUBUCTCKOM YacTuilbl. CBsi3b Macchl W dHeprun. CBs3b
MEXAY SHEPTrUe U UMIYJIbCOM YaCTHUIIBL.

Pa3nen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AHIApMOHUYECKUU OCLUJLIATOP
(MaTeMaTUYECKUU MasSTHUK, (PU3NUECKH MAsTHHK, KOJICOAHUS
nox jaeWictBueM ynpyrod cuibl). CloKeHHE KOJCOaHHIA.
Hudbdepennmanbaoe ypaBHeHHe Kosiebanui. CBOOOHEIE,
3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJTHOBBIX TpolecCOB (TUIOCKHE M cepuueckue
BONHBI). BonHoBoe ypaBHenuwe. [lpuHUUN Cynepro3uUIUM.
Oneprusi BosHbl. [loTok sHepruu. NHTEHCUBHOCTH BOJIHBI.
Crosiuas BonHa. 3Byk. OCHOBHBIE XapaKTEPUCTUKH 3BYKOBOM
BOJIHBI.

Pazgen 3.

Mouiexkyasipaas pusuka.

TepMoguHamuuecknue CcocTosAHMs W mporecchl. [loHsTue
¢ynkuuu coctosiHus. BryTpenuss sueprus. KommuectBo
teroTel. Pabora Tenma mpu m3meHeHun ero obwvema. Ilepmoe
Ha4yaJI0 TEPMOJMHAMUKHU. TeMIiepaTypa U BHYTPEHHsS DHEPIUs
Kak (OYHKIMSI COCTOSTHUA. 1eII0eMKOCTh. DHTponus. BTopoe u




TpeTbe Havasla TepMoauHamuku. Teopembl Kapno. 3akon
BO3pacTaHUs SHTPOIUH.

WneanbHblil ra3 (ypaBHEHHE COCTOSHUS, BHYTPEHHSISI SHEPIUs,
TEIIOEMKOCTH, ypaBHEHHE anuabatel, paboTa MpH pasIndHbIX
nporeccax, SHTponus). CKOpOCTH TEMJIOBOTO  JBMXKEHUS
MoJiekysl. CpenHsas KHHEeTH4ecKast SHeprust Mosiekyil. OCHOBHOE
YpaBHEHHE  KHHETUYECKOH  TEOPHUM  HJAEAIbHBIX  Ta30B.
Pacnpenenenue bonbimana.

Pa3nen 4.

DJIeKTPUYECTBO.

Onextpuueckuid 3apsa. CBolcTBa 3IEKTPUUYECKOTO 3apsja.
B3anmoneiicTBre 3IEKTPUUECKUX 3apsA/IoB B BaKyyMe. 3aKOH
Kynona.  Dnekrpocratmyeckoe  moine.  HanpsbkeHHOCTB
JNEKTPOCTATHYECKOTO  mnoyid.  [IpuHnunm  cynepno3uuum.
OnexkTpudeckuil aumons. Pabota CcHIl 3IEKTPOCTATHYECKOTO
noisa. Teopema O LHUPKYJAIMHM BEKTOpAa HAIPSHKEHHOCTH.
[ToTenunanbHOCTH AIIEKTPOCTATUYECKOTO OJIS.
HanpspkeHHOCT M MOTEHIUMaN  AJIEKTPOCTaTUYECKOTO  ITOJIA,
CBs3b MEKIy HUMHU. Teopema ['aycca [u1s 311€KTpOCTaTUYECKOTO
II0JIS1 B BaKyyMe.

OnexkTpocTaTUKa B BELIECTBE.  THUIBI  JHUAJIEKTPHUKOB.
[Monspuzanus auanekTpukoB. CBOOOAHBIE U CBSA3aHHBIE 3aPsiIbl.
Jusnexrpudeckas BOCIPUUMYUBOCTb. JusiiekTpudeckas
MPOHMUIIAEMOCTh.  DJEKTPUUYECKOE CMEIICHUE  (MHIYKIIHS).
Teopema T'aycca s 3JIEKTPUYECKOrO IOJISL B JAUDIIEKTPHUKE.
[Tone BHYTpH MPOBOJHUKA.

OnekrpoeMkocTb.  KoHzaeHcaTopsl. OHeprus  CHUCTEMBI
JNEKTPUYECKUX 3apsf0B. DHEPrus 3apsHKEHHOTO IPOBOJHHUKA.
O6bemMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJISL.
DJIEKTPUYECKUH TOK. DJIEKTPOABUKYIAs cuia. 3akoHbl OMa u
Jbxoyns-Jlenna B uHTerpasipHOM H  auddepeHuanIbHoN
dbopmax.

Pasnen 5.

MarseTusMm.

3akoH bwuo-Capapa-Jlammaca. Ilone cosieHoMma u TOopouaa.
®opmyna Jlopenna. Cuna Ammepa.

MarnauTHOE 10Jie B BemiecTBe. HamaranuenHocts. MaruuTHas
BOCITPUUMYHUBOCTb. MaruauTtHas MPOHUIIAEMOCTb.
HanpsbkeHHocTh MarduTHOTO TIOJIA. JlnamaraeTuku,
napaMarHeTHKu, QeppoMarHeTHKu. TeopemMa O MUPKYIALUN
BEKTOpa HANPSXKEHHOCTH MarHUTHOTO TOJISI.

3akon ®apages. [lpaBuno Jlenna. Camounnykuusi. B3zanmuas
WHITYKIIUA.

OObeMHass TMIOTHOCTh JHEPrHMM MarHUTHoro mouss. Cucrema
ypaBHeHUM MakcBeiuia. MarepuaibHbl€ ypaBHEHUS.

Pazgen 6.

Onruka.

[Inockue MOHOXPOMATHYECKUE JIIEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa  3JEKTPOMarHUTHBIX ~ BOJIH.  Bektop  Ymosa-
[loliHTHHTA. 3aKOHBI TPEJIOMIICHUS U OTpPaXKEHUsS CBETA.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHHUS.

HNuTtepdepentus. Metoasl HaOM0AeHUS HHTEP(HEPEHITNN CBETA.
Hudpakuus csera. I[Ipunuun [oiirenca-®penens. ducnepcus
ceera. [(udpaknmonnas pemrerka. [Tomsipuzanust cBeta. 3akoH
Maioca.




Pa3pen 7.

KBantoBas onruka.

TennmoBoe wu3nmyuenue Ten. 3akoH Kupxroda. 3axoHbI
W3IIy4eHHUs] aOCOJIOTHO YEpHOTO Tena. YabTpaduosieToBas
katactpoda. KsanroBas runoreza u ¢dopmyna Ilnanka.
KBanToBas onruka. ®otodddext, onbitel CToneroBa. ®OTOHEI.
Hasnenue cBeta. KopnyckynsapHo-BoaHOBOH nyanusm. Dddexr
KomnroHa.

Pazgen 8.

KBanTtoBasi MexaHuKa.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ne bpoimns.
da3oBas U IpynoBas CKOpPOCTU BOJH J¢ bpoinsa. BomaHoBoM
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH J€ bpoims.
[punnun  HeompenenenHoctu  [eiizenOepra.  BomHoBas
GbyHKIMSI, €e OCHOBHBIE CBoOMcTBa. Omeparopbl (PU3HMUECKUX
BeNMYMH.  BpemMeHHoe W CTallMOHApHOE  ypaBHEHHE
[lIpenunrepa, KBaHTOBBIE COCTOsIHUA. KBaHTOBBIE ypaBHEHHS
nBxkeHusa. CBoOomHast dactura. Yacruia B OeCKOHEUHOMH
noTteHnuanbHou sme. KBaHTOBBIA ocmmmisTop. Hynesas
SHEprus, HyJaeBbie KoyieOaHus. [IpoxoKaeHHe YacTUIBl Yepe3
MOTCHITMATBHBIN Oapbep. TyHHETbHBIN d(PdeKT.

ATOM BOJOpOJa B KBAaHTOBOM MexaHuKe. KBaHTOBBIE uucha.
OpOuTaNbHBIA ~ MEXaHWYECKUW W  MArHUTHBIH ~ MOMEHTHI
2JIeKTpoHA B aroMe. OpOuTaibHOEe THPOMArHUTHOE OTHOIICHHE.
Onbir Iltepua u I'epmaxa. CnuH snextpoHa. [Ipuniun
TOXKJECTBEHHOCTH MUKpouyacTuil. DepMHOHBI U  OO30HHBI.
CumMMeTpus BOJIHOBOM (YHKIIMM CUCTEMbI OJJMHAKOBBIX YACTHII.
[punnun [laynu. OObsAcCHEHHE TEPUOJUYECKOM CHUCTEMBI
sneMmeHToB /.M. MeHneneeBa. DHEpreTUUECKUN CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4eCcKou CBsI3H.

Pa3nen 9.

Du3uKa AaTOMHOI0 A/ApPAa.

AtomHoe sapo. Jledekt macchl, sHEprus CBSA3U sapa. SnepHbie
cuibl.  Monenu aTOMHOroO  sijpa:  KamejibHas  MOJEb,
obOoyioueyHasi MOAENb. Buabl pagHMOaKTUBHOTO W3ITYYCHHUS.
3aKoH paguMoakTUBHOTO pacmnana. Anbda-pacnan. bera-pacnas.
l'amma-n3nydenue. HacTulbl 1 aHTUYACTHLLBI.

Snepubie peakuuu. Peakuum nenenus sanpa. llenmHast snepHast
peakuus. SaepHbie peakTophl.

DyHIaMEeHTaIbHBIE B3aUMOJICHCTBHS. Knaccudukanus
aJieMeHTapHbIX yactull. KBapku.

4.3. Tlpaktuueckue (CEeMHUHAPCKUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

N3 Hux No

Dopmsbl .

No | TeMbl mpaKTUYECKHUX IPAKTHYCCKIX TpynoeMKoCTb, |IIPaKTUYECKOU |pa3aeria

/11 3aHATUH p o~ (gac) MOATOTOBKH, | IACIIMII
3aHATUN

(dac) JIMHBI
Cemectp 1
1 Kunematuka u Pemrenue 3agau 2 1
TUHAMUKA
MaTepUAIbHON TOYKHU
2 Kunematuka u Pemenue 3agau 3 1




IUHAMHUKa
a0COJIFOTHO TBEPIOTO
Tena

CneunanbHasi TeOpUs
OTHOCUTCJIBHOCTHU

Pemrenue 3agau

Kunematuka n
IUHAMHKA KOJIeOaHU!

Pemrenue 3agau

XapakTepUCTUKH
BOJIHOBBIX ITPOILICCCOB

Pemrenue 3agau

MonekynsapHo-
KHHETHUYECKasi TEOpUs

Pemrenue 3agau

Cemectp 2

Hanpsioxkennocts u
IIOTCHIIMAJI
ANEKTPOCTATUYECKOTO
oJis

Pemrenue 3agau

JBr>xeHue
3apSYKEHHBIX YaCTHULl B
ANEKTPOCTATHYECKOM
1oJie

Pemenue 3amau

JIMDIIEKTPUKH B
ANEKTPUYECKOM IIOJIE.

Konpaencarop

Pemenue 3amau

10

XapakTepuCTUKU
JIEKTPUYECKOr0 TOKa

Pemenue 3amau

11

Nunyknusa
MarduTHOTO TIOJIA.
CuJipl B MATHUTHBIX
MOJISIX

Pemenue 3amau

12

3akoH
3JIEKTPOMArHUTHOMN
nHaykuu dapanes.
PaboTa B MarHUTHEIX
MOJISIX

Pemenue 3amau

13

WNuTtepdepenmus,
T paxims,
TIOJISIPHU3ALINS

Pemrenue 3agau

Cemectp 3

14

TermmoBoe U3nyyeHue,

dotorddexr

Pemrenue 3agau

15

Oddext KomnroHa,
cBoiicTBa (HOTOHOB

Pemenue 3amau

16

AToM Bogopoa.
IToctynatel bopa

Pemenue 3amau

17

CooTtHoIICHHE
HEOIPEICTCHHOCTEN
I'eiizenOepra, BOJIHBI

ne bporins

Pemenue 3amau

18

YpaBHeHUE
[lIpenunrepa
TToTeHnmanbHbIE

Pemenue 3amau




OGapbepbl

19 S nepHble peaku Pemenue 3ana4 3 9
Bcero 51
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBECHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJOEMKOCTh
N3 Hux Ne
rJI\/?i HaunmenoBanue nabopaTopHbix paboT prﬂ?:;fj;oc“’ HI?SEFTZI:(;CII:S,H I;[ ﬁffiﬁ
(qac) JIUHBI
Cemectp 1
1 MasitHuk Makcseria 4 1
2 HakxnoHHBIN MasTHHK 4 2
3 CTOJIKHOBEHHE IIApOB 3 1
4 MarteMaTnueckuii 1 000OPOTHBIN MasITHUKA 3 2
5 OmnpeneneHne CKOPOCTH 3ByKa B BO3IyXe 3 3
Cemectp 2
6 | OmnpenencHUE IEKTPOSMKOCTH 4 4
KOHJIeHCaTopa
7 HccnenoBanue penakcalimOHHBIX KOJIeOaHMA 4 4
8 Omnpenenenne ropu30HTAIBLHOM 3 5
COCTABJISIOLIEH HAIIPSIKEHHOCTH
MarHUTHOTO TOJIS 3eMJIH
9 Omnpenenenue yeiabHOro 3apsija dJI€KTpoHa 3 5
10 | Komnbua HetoToHa 3 6
Cemectp 3
11 | TIpoBepka 3aKOHOB TEIUIOBOTO U3TyYECHHUS 4 7
12 |  Buemmnuit porosddexr 3 7
13 | H3yudeHue cnekTpa aToMa BOAOPOIA 4 8
14 |  OmnpeneneHne NOTEHITUAIOB BO30YKICHHS 3 8
aTOMOB
15 | Omnpexaenenue 3HEPTHH 0 — YACTHII 1O 3 9
po0ery B BO3ayxe
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEIYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroImXxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunibl caMoCTOATEIBHOM paboThI U €€ TPYJO0EMKOCTh




N Bcero, | Cemectp 1, Cemectp 2, | Cewmectp 3,
Bun camocrositensHoil paboTh
yac yac yac qac

1 2 3 4 5
N3ydeHne TeopeTUIecKoro Marepuana 34 14 7 13
nucuuriuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY) 34 13 / 14
IToaroroBka kK IpOMEKyTOUYHON 34 13 3 13
arrectaruu (ITA)

Bcero: 102 40 22 40

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl [0 JUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN

IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEJEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMILTSIPOB B
Uﬁngull))/ec bubnmuorpaduueckas ccpuika 6H(6KH;$:K6
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Taou. -
(Bricmiee obpazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/
product/1984911

Uponos, 1. E. Mexanuka. OCHOBHBIE

3aKOHBI : yueOHoe nocobue / U. E. Upomos. -

15-e u3n. - Mockaa : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/
product/1093071

Nponos, 1. E. BoinHOBBIE TPOIIECCHI.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanuii, 2020. — 266 c.

https://znanium.com/catalog/
product/1093057

Hponos, U. E. dusnka MakpoCUCTEM.
OcHoBHBIE 3aKOHHI : yaeOHOe mocodue / 1.
E. UponoB. — 8-e n3n. — Mocksa :
JlaGopatopus 3nanmii, 2020. — 210 c.

https://znanium.com/catalog/
product/1984918

Hponos, 1. E. DnekTpoMaraeTusm.
OcHOBHBIE 3aKOHBI : yueOHOe ocobue / U.
E. Uponos. - 12-e uza. - Mockaa :
JlabGopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/
product/1984909

Uponos, U. E. KBantoBas dusuka.
OcHOBHBIE 3aKOHBI : yaeOHOe ocobue / U.
E. Uponos. - 8-e uzn. - Mocksa :




JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/
product/1984908

Uponos, U. E. 3anaun no obmeit Gpusuke :
yueOHoe ocodue st By3oB / U. E. Mpomos.
- 14-e u3a. - Mockaa : Jlaboparopust 3HaHHIH,
2021.-434c.

https://e.lanbook.com/book/1

42380

Cagenbes, 1. B. Kypc o61meit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 16-¢ usn., crep. - CaHkT-
[TerepOypr: Jlanb, 2020 - Tom 1: MexaHuka.
MonexynsapHuas ¢pusuka - 2020.

https://e.lanbook.com/book/1

23463

Cagenbes, 1. B. Kypc o6mieit ¢pusuku:
yaeOHoe mocobue: B 3 Tomax / U. B.
CagenbeB. - 13-e usn., crep. - CaHkT-
[TerepOypr: Jlans, [6. r.]. - Tom 3:
KBanToBas ontuka. ATomHas pu3uka.
®usuka TBEpAOro Tena. Puzuka aTOMHOIO
siipa U 3JeMeHTapHbIX yactul - 2019. - 320
c

https://e.lanbook.com/book/1

15197

Crpenxos, C. I1. Mexanuka: yue6nuk / C. I1.
Crpenkos. - 6-e u3a., crep. - CaHkT-
[etepOypr: Jlans, 2019. - 560 c.

https://urait.ru/bcode/425487

Kypc o6meit ¢pusuku B 3 kH. Knura 1:
Mexanuka: yueOHuk 11 6akanaspos / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
CnupuH. - Mocksa: U3narensctBo FOpaiir,
2019.-353c.

https://urait.ru/bcode/425490

Kypc o6mieit ¢pusuku B 3 kH. Kaura 2:
3JIEKTPOMAarHeTu3M, ONTHKA, KBAHTOBAS
¢busuka: yaeOHuk aiisa 6akanaBpoB / b. B.
bonnmapes, H. I1. Kanamnaukos, I'. T'.
Cnupus. - 2-e u3g. -Mocksa: M3naTenscTBo
IOpaiir, 2019. - 441 c.

https://znanium.com/catalog/
product/1094750

Kann, K. b. Kypc o01ieit ¢pusuku : yuebHOE
nocobue / K. b. Kanan. — Mocksa : KYPC :
NHO®PA-M, 2022. — 368 c.

https://urait.ru/bcode/454214

CazoHnos, A. b. Snepnas puzuka : yaebHoe
noco6wue st By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u o1m. - Mocksa : 3gaTenbcTBO
FOpaiir, 2020. - 320 c.

https://urait.ru/bcode/454215

Cazonos, A. b. fAnepnas ¢pusuka un
no3umerpust. COOpHHK 3a/1a4 : yueOHOe
nocobue st By30B / A. b. Cazonos, M. A.
boroposckas. - 2-e u3 ., ucrp. u J0o1. -
Mockaa : M3narensctBo FOpaiit, 2020. - 98
c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB

UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»




[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEeKOMMYHUKaIMOHHOW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIUILIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Nurtepuer-xypuan «HoBas Hayka». Paznen
¢dusuka

https://ufn.ru/ru/ DNeKTpOoHHAs BEPCHS KypHaAIa «Y ClieXu
¢usnueckux Hayky, OU3NYeCKuii HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMuu HayK

https://zanauku.mipt.ru/category/science/ | DIEKTpOHHas BEpCHsl )KypHaia «3a HayKy»
physics/

https://openedu.ru/ OobpazoBatenbHas miaThopma «OTKPHITOE
o0pa3zoBaHHE

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpOoIiecca MO JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne i/t HaumenoBanue

1 MS Office

2 MS Windows

8.2. [lepeuenn WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE

[lepeuenp UCHONIB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IHIPEJCTaBICH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmotrpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW U1  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmuel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHHUUECKON 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA, [erepOypr, yu.
IPYIIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTALUMI, TEKYILETO ['acremno, 1. 15,




KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMauy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBPO Bpoiyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM — 01; FRM - 04; FRM
—05; FRM - 10)

ayautopus Ne31-046

VYyeOHas aymuTOpHs I IPAKTUUECKUX 3aHATUH, 3aHATHIA
CEeMHUHAPCKOT'0 TUIIA, TAOOPATOPHBIX 3aHATHH, IPYNIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAIlU/, TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
U3MepeHuil (3EeKTPOHHBIN 3aB0J] DnbBpo Bpolyias);
VcranoBku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM — 03; FRM — 02; FRM — 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne31-04B

VYueOHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U HHAUBUAYAIBHBIX
KOHCYJIbTAl[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kallye JJIs IPEICTaBICHUs y4eOHON
nHpopMaIUy O0NBIION ayAUTOPUH; HAOOP
J€MOHCTPALIMOHHOTO 000PYI0BaHHUS.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-01

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISL U TPOMEKYTOYHOM aTTeCTallUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOEb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMaIuy O0NIBIION ayIUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE TAOOPAaTOPHBIE YCTAHOBKHU TIO
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpaxius minockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CIEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-04

VYuebHas ayIuTopus 1Jisl JIaOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-06




obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Audpakmus miockux BoiH, 4./[udpaknronnas pemeTka,
5.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEeKTpaabHbIX TUHUH; 1abopatopuslii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

VYueOHas ayIuToOpus Ui NPAKTUYECKUX 3aHATUH,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THTIA,
TPYMIOBBIX U WHANBUAYIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue

(maboparopubiit komruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bnamgucy, . Mocksa); nabopatopasie crensl M-AUT-110,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpaszoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBA)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopus Ne32-05.

VYueOHas aynutopus a1 1a00paTOPHBIX 3aHATHH.
Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabOpaTOpHOE
obopymoBaHue.

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHas TeXHUKA», T. MOCKBA)).

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-03.

10. OueHouHble cpeACcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUN

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB ISl IPOBEICHHSI IPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTTecTraiuu

[TepedyeHb OIICHOUHBIX CPEICTB

DK3aMeH

Cnucok BONpoOCOB K SK3aMEHY;
DK3aMeHAIMOHHbIE OUJICTHI;
3amauu;

TecTEl.

HuddepernrpoBanHbIii 3a4éT

Cnucok BOIPOCOB;
TecTsrl;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB

OLICHKM  YPOBHS

c(OpMUPOBAHHOCTH  (OCBOCHUS)

KOMIIETEHIIMH O0y4JaloUMMUCs MpUMEHseTcs S-0ajuibHas IIKana OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA




100-0amnpHas  1uKana

MOJAYJIbHO-PEUTHUHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IpaBUIA

HCITIOJIBb30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

I'VAIL

Ta6mmma 14 —Kpurepun ornieHkn ypoBHsI chOPMUPOBAHHOCTH KOMITCTCHITUIA

Or1eHKa KOMITETEHITUH

5-0aiuIbHAs IKaIa

XapaxrepucTuka chopMHUpOBAHHBIX KOMIIETEHIIUIH

«OTJIIMYHO»
(Ga4YTCHO»

— oOyuaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATENIFHO M TPAMOTHO €r0 U3JIaracT;

— ONUPAsACh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOW JHMTEPATypPHI,
TECHO MPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKON
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI IPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3bIBACT YCBOCHHbBIC 3HAHUS C NPAKTUYECKOM ESTEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIQJICET CUCTEMOM CNEIMATU3UPOBAHHBIX MOHSITHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIM Martepual,
[0 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIOMTyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— WCTBITHIBACT 3aTPYIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (GOPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BJIAJICET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTtepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHH npo0ieM B KOHKPETHOM HaIlpaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJIOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agauun) 1 9K3aMeHa

No ni/mt [Tepeuens BompocoB (3amay) 1st SIK3aMeHa Kon
WHMKATOpa
Cemectp 1

1 HazoBure npeaMeT n3ydyeHus KWHHEMATHUKHU. OIIK-1.3.1
Jaiite onpeneneHne MaTepUAIbHOW TOYKHU. OIlK-1.3.1
Teno nBUXKETCS U3 COCTOSHUS MOKOS C TAaHT€HLMATIbHBIM YCKOPEHUEM

3 a. = 4 M/c* u HOPMaJIbHBIM YCKOpPEHUEM da, = 3 m/c’. Haiimure | OIK-1.Y.1
BEJIMUMHY MOJHOTO YCKOPEHUS TeJa d.

4 HazoBure, B kakux enuHunax usmepsierca B cucreme CU yrimoBas OINK-13.1
CKOPOCTb U YIJIOBOE YCKOPEHHUE.

5 JlatiTe onpeneneHne abCOIOTHO TBEPAOMY TEITY. OIIK-1.3.1




[Ipoananu3upyiTe OTIWYUS CIEAYIOMUX (PU3NUYECKHX MOJCIICH:
abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaute

6 OIIK-1.V.1
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MarepuanbHoit Touku u ATT.

7 [Tokaxwute CBA3L  MEXIY JIMHEMHOW W  YIJIOBOM  CKOPOCTBIO OMK-1.Y 1
MaTepUaIbHON TOUKHU.

[Ipoananu3upyiite xapaktep NPSAMOJIMHEUHOTO IBWKEHHUS Teja IO

3 M3BECTHOMY 3aKOHY ABIDKeHHs x(f) = 10 + 2%t + 0,5% (m). Kakoii OIK-1.Y 1
NyTh MPOHAET TeNo 3a Yyka3zaHHoe Bpems ¢ = 2 c¢? OO6ocHylTe T
MPUMEHEHUE 3aKOHOB, UCTIOJIb3YEMBbIX JIJISl PEIICHUS 3aJauH.

9 ChopmynupyiiTe nepBsiii 3akoH HproToHA. OIIK-1.3.1

10 OObsICHUTE TPUHIUI W3MEPEHUS BEIMYMUHBI CUJIBI, OCHOBAaHHBIA Ha OIMK-13.1
TpeTbeM 3aKoHe HproTOHA. o

1 OObsicHUTE, KaK, COTJaCHO BTOPOMY 3akoHY HbBIOTOHA, 3aBUCHT OIMK-13.1
YCKOpPEHHE TeJla OT €r0 Macchl.

[IpuBenuTe nmpumep, WUIFOCTPUPYIOLIUMN AEHCTBUE TPETHETO 3aKOHA

12 OIIK-1.V.1
Hsrorona.

KameHb 1€XUT Ha THE COCy/la, MOJHOCThIO MOrPpYKEHHBIN B Boay. Kak

13 W3MEHHTCS CHIIA JABJCHHMS KaMHS HA JIHO, CCIM CBEPXY HAMMTB | w4 oy
KepocuH (KEpOCHH HE cMmemmuBaeTcs ¢ Bozaoi)? OOocHyiTe cBOH
OTBET.

14 HazoBute, kakoi wu3 3akoHOB Kemepa ycranaBiauBaer Gdopmy OINK-13.1
TPACKTOPHUH TUIAHET.

OneHute 3aBUCUMOCTH CHJIBI BCEMHUPHOTO TSATOTEHHUS OT MAaccChl
B3aMMOJICHCTBYIOIUX T W PAacCTOsTHHUS Mexay Humu. OOOcHYiiTe,

15 KaKk M3MEHUTCA CHJIa B3aMMHOIO TATOTEHUs IBYX Ten, ecau Mmaccy | OIIK-1.B.1
OJIHOTO M3 TE€J YBEJIMYUTHb BABOE, a PACCTOSHUE MEXIY TeIaMH —

YMEHBIIUTH B JiBa pasa.

16 JaiiTe onpeneneHre MIynbca Teja Kak GU3nIecKoil BETHUNHBI. OIIK-1.3.1

17 Chopmynupyiite, npu KaKMX YCIOBHUSIX BBIMOJHSIETCS 3aKOH OITK-13.1
COXpaHEHHUsI UMITYJIbCA.

18 HazoBute, kakasi puznueckas BeJIMUIrHA Ha3bIBaeTCst MoMeHTOM cruibl. | OIIK-1.3.1
CpaBHuUTE 3aIIMCU OCHOBHOTO 3aKOHA IWHAMUKH ISl IOCTYMATEIbHOTO

19 U BpauiatenpHoro nswxeHus. Haiinure BzammocBszu mexnay stumu | OINK-1.Y.1
3aKOHAMH.

20 CdopmynupyiiTe 3aK0H COXpaHEHUS] MOMEHTA UMITYJIbCA. OIIK-1.3.1

21 Jaiite onpeneneHne paboThl Kak GU3NIECKON BETUINHBI. OIIK-1.3.1

22 Chopmynupyiite, 4TO TaKO€ MOLTHOCTh KaK (pU3MUECKasi BEIMYMHA. OIIK-1.3.1

73 OObsicHUTE, TTOYEMY LEHTPOCTPEMUTEIbHAS CHUJia MPU BpAIEHUU IO OIK-1.Y 1
OKPYKHOCTHU HE MPOU3BOJIUT PAOOTEHI.

Uccnenyiite paboTy CHIIBI, €CITH TEJIO Maccoi m = 1 Kr 1o IeiCcTBUEM

24 HEKOTOPOM CHIIBI U3MEHUJIO CBOIO CKOPOCTH C 0y = 1 M/c 10 v = 3 m/c. OMK-1.V 1
OO0ocHyliTe TPUMEHECHHE 3aKOHOB, HCIIOJIB3YEMBIX JUISI PEIICHUS T
3a/1a4H.

75 OObsicHUTE, B YE€M COCTOMT pa3IUyUe MEXKIY KOHCEPBATUBHBIMHU H OIK-1.Y 1
HEKOHCEPBATUBHBIMU CHJIAMHU.

Kakoit kopabibp JBWXKETCS MENJICHHEE — HarpyXXeHHbIM HIu

26 HEHArpy)KeHHbIi — Tpu oauHakoBoi MomHoctd jasurarens? | OIIK-1.B.1
OO6ocHYyHTE CBOW OTBET.

27 Jaiite onpenenenne noreHuuanbHol 3Heprun. Ot vero ona 3asucur? | OIIK-1.3.1

28 OOpsicnuTe, Kak pabota KoOHcepBaTUBHOW cuibl cBsizana ¢ | OIIK-1.3.1




MOTEHIINAJIbHON SHEPTUEH.

29

ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruu.
IIpuBenuTe npuMep BBINOTHEHUS 3aKOHA COXPAHEHMS] YJHEPTUU.

OIIK-1.3.1

30

Jan ToHkui ctepkeHb Maccoil m = 120 r u gmuHout /[ = 50 cwm,
CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepeauHy. Paccumraiite €ro MOMEHT MHEPLUHUHM OTHOCHUTEIBHO
YKa3aHHOU OCH.

OIIK-1.V.1

31

[Tokaxxute Ha mpumMepe TOHKOIro cTepkHs JuMHON 20 cm u maccoit 30
r, Kak npuMenserca Teopema lllteiiHepa nmg pacdyera MOMEHTa
MHEPLMHU TEJ MPU NEPEHOCE OCHU BPALLEHUS C CEPEAMHBI CTEP)KHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.V.1

32

HazoBure ¢opmyny, Mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA
aOCOJIIOTHO TBEPIOTO TEIa.

OIIK-1.3.1

33

Kak Brluncisercs KuHeTHYeCKas OHCpPIrUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ (GOPMYIOH Il KMHETHYECKOW SHEPTHHU
MOCTYNATCIIbHOT'O IBUKCHUS.

OIIK-1.V.1

34

Chopmynupyiite  aBa  mocTynara
OUHIITEHA.

TCOpHUUn OTHOCUTCIBHOCTHU

OIIK-1.3.1

35

CnpasemyiuBa 1M B cnenuainbHoil Teopun oTHocutTenbHocTH (CTO)
KIaccudeckasi (popMyna sl KHHETHUYecKOo# sHepruu E = m*V?/2?
Ecnu HeT, TO Kak pacCUMTHIBACTCS KHUHETUYECKas OHHEPrus Teja
cornacHo CTO?

OIIK-1.V.1

36

Omnpenenure, Kak M3MEHHUTCA TMEpUON KojJeOaHWH MPYKHUHHOTO
MasTHUKa TpPH YBEIWYCHWH €ro Macchl B 2 pas3a, a >KECTKOCTH
IPYXHMHBI — B § pas.

OIIK-1.V.1

37

Kak cBsi3aHa sHEprus rapMOHHYECKUX KOJICOAHUN C MX aMIUTUTYAON?

OIIK-1.Y.1

38

Cnenaiite BBIBOJ TIO BONpPOCY: Kak OyIeT M3MEHITbCA XOJ
MasiTHUKOBBIX YacOB IPHM HACTYIUIEHUM JIETHUX >XapKUX JHEH Mo
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM THSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUM)?
ApPrymMEHTHpPYITE CBON OTBET.

OIIK-1.B.1

39

ChopmynupyiiTe onpeeacHue BOJTHBI.

OIIK-1.3.1

40

OOBsicHUTE pa3nuyhe MEXAy NPOJOJIBHBIMA W  TONEPEYHBIMU
MEXaHUYECKUMHU BOJHAMU.

OIIK-1.V.1

41

3anummuTe ypaBHEHHUE OETyITeil BOJIHEI.

OIIK-1.3.1

42

HasoBure, ueMy paBHa cpeHsisi 00beMHas TIIOTHOCTh YHEPTHH BOJIHBI.

OIIK-1.3.1

43

HcTouHuK 3ByKa U MPUEMHHK JIBUXKYTCS APYT OTHOCUTEIBHO JIpyra co
CKOPOCTAMH Uyem M Uyp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpezie
paBaa 340 w/c. Ilpoananusupyiite 3amady UM  ONPEICITUTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa.
NcTouHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Uyem = 40
m/c, v,y = 60 M/c.

OIIK-1.V.1

44

Chopmymupyiite npuaImn [ oirexsca.

OIIK-1.3.1

45

HazoBute onpenenenne nHTepepeHIIny BOJIH.

OIIK-1.3.1

46

ChopmynupyiiTe, 4TO Ha3bIBaeTCs crosueit BomHOW. [IpuBemmte
IIPUMEP CTOSIYEH BOJIHBL.

OIIK-1.V.1

47

HazoBuTe 0CHOBHBIE napaMeTpbl COCTOSAHUA, KOTOPBIMH OIMMCBIBACTCSA
TCPMOANHAMHWYCCKAA CUCTCMA.

OIIK-1.3.1

48

Ha omny wamry BecoB mocTaBwiIM ONoAlle C ropsdeil BOJOH, a Ha
JIpYyryo ypaBHOBemMBawmue €€ rupu. COXpaHUTCA JIM C TEYEHHEM
BpeMeHH 3To paBHOBecue? O6ocHyiTe Bamr oTBer.

OIIK-1.B.1




49 3anuInuTe YpaBHEHUE COCTOSIHUS UI€ATIbHOTO Iasa. OIIK-1.3.1
50 YKaKUTe KOTUYECTBO CTEMEHEH CBOOOIBI y YKECTKOW JBYXaTOMHOM OIK-13.1
MoJIeKyJibl. C KAKUMU JBUYKEHHUSIMU OHHU CBSI3aHbI?
51 Uemy paBHa paboTa rasa B ©30XOPHOM IPOIIECCe OIIK-1.3.1
57 OueHnte, 4yBCTBUTEIBHOCTh KAKOIO TEPMOMETPA BBIIE — PTYTHOI'O OIK-1B.1
WJIM CIIUPTOBOTO (TIPU NPOYUX PABHBIX YCIOBUSX)?
I'a3, Haxonsimmiics npu noctostHHOM AasieHun p = 100 klla, uamenun | OIIK-1.V.1
53 o0seM ¢ V| =4 M mo V, =12 M [Tokaxkute, Kak pacCUUTHIBACTCS
paboTa rasa B TaKOM IpOIECCe, U HAlIUTE €€ BEINYUHY.
54 CrenaliTe BBIBOJBI MO XapaKTepy U3MEHEHHUs TeMIlepaTyphl ra3a mnpu OIK-1.B.1
ero OpicTpoM pacmpeHur. OTBET MOSICHUTE. T
55 Ilepeuncnure, U3 KaKUX YaCTEW COCTOUT TEIUIOBAs MalllMHA. OIIK-1.3.1
OueHuTe CUTyalUIO: Karulsl MAacSIHUCTOM >KUIKOCTH TMONajaeT Ha
56 MOBEPXHOCTh BOJBI M pacTeKkaercs, o00pazys TOHKYIO IUIEHKY. OIK-1B.1
OO0s3aTenbHO M 3Ta IJIEHKA 3aKPOET BCIO IOBEPXHOCTb BOIBI?
OO6ocHyliTE CBOW OTBET.
Onenure curyanuto. YTo 00XKHUraeT Koxy CHIbHEE: BOAA UIH BOISHON
57 nap OJWHAKOBOM Macchl MpuU OOHOM u ToM ke Temneparype? | OIIK-1.B.1
O6ochyiite Bam oTBer.
Cemectp 2
58 UTo M3y4aeT 3JIeKTpocTaTuka? OIIK-1.3.1
59 JlaiiTe onpeneneHue TOYEYHOTO 3apsia. OIIK-1.3.1
60 Kak wu3MeHutcst cuina B3aMMOJEWUCTBHS JBYX OJJIEKTPOHOB, €CIHU OIK-1.Y 1
paccTosiHue MEXAy HUMH YBeIW4IUTh B 3 paza? OOOCHYyITE BaIlll OTBET. T
[Tpoananu3upyiite, Kaky0o paOOTy COBEpIIAET 3JIEKTPOCTATUYECKOE
61 1ojie MPOTOHa B aTOME BOJAOPOJA IMpH MOJHOM obopore snekrpona | OIIK-1.V.1
BOKPYT HETO.
Kaxk B3auMHO OpHEHTHPOBAHBI CUJIOBBIE IMHUU U SKBUIIOTEHIIUATIbHBIE
62 OIIK-1.3.1
MTOBEPXHOCTH?
63 B xakux egununax cuctembl CHU MOXHO U3MEPATh HANPSKEHHOCTb OIK-13.1
3JIEKTPUYECKOTO MOJIs? o
64 UTto Ha3bIBaeTCS AIEKTPUUECKUM AUIIOIEM? OIIK-1.3.1
65 Kakue BemecTBa Ha3bIBAIOT AUAJICKTPUKAMU? OIIK-1.3.1
66 OOBsicCHUTE  pa3nu4ue MEXAy TMOJSAPHBIMH U HETOJSPHBIMH OIK-1.Y 1
JUDIEKTPUKAMH.
[Ipoananusupyiite, KakOW BEIUYMHBI 3aps] JOJDKEH HAXOIAUThCSA Ha
67 oOKIasKax KOHJIEHcATOpa, YTOOBI TpH pa3HOCTH NoTeHImanoB Mexay | OIIK-1.V.1
oOkyankamu B 12 B on obnanan sueprueit B 1 JIx.
Onenure, KakoW €MKOCTbIO OyayT oOmajgaTh MeETaJUTMYECKHUE
68 IUIACTHHBI L1060 0.2 M2, KOTOpBIE pasnesneHsl cioeM napaduna (¢ | OIIK-1.B.1
=2.5) Tonmmuuou 0.5 cm?
CnenaiiTe BBIBOJ, KaK M3MEHHUTCS DJIEKTPOEMKOCTh IUIOCKOIO
69 KOHJEHCATOpa ¢ KBaJApaTHBIMU IJJACTMHAMHU, eciau u3 3Tux miuactud | OIIK-1.B.1
BBIPE3aTh KPYI'HM C TMAMETPOM, PaBHBIM CTOPOHE KBaJpaTa.
Ouenute curyanuio: JBa KOHAEHCATOpa OAMHAaKoBOM emkoctu 200
70 MK® coemuHeHbl nmapaienbHo. Kak m3menutcs ux obmas emkocth, | OIIK-1.B.1
€CJIM COEIMHEHUE 3aMEHUTh Ha MTOCJIE0BATEIbHOE?
71 JlaiiTe onpeneneHne 3JIeKTPUIECKOro TOKA. OIIK-1.3.1
72 Cdhopmynupyiite 3akoH OMa 17151 y4acTKa IeTH. OIIK-1.3.1
73 Kak n3mMeHuTCs COnpoTUBIIEHNE TPOBOIA, €CIIU €0 JUIMHA YBEINYUTCS OIK-1.V 1

B 4 pa3a, a tuameTtp — yBenuuurcs B 2 paza? OG0CHYHTE CBOI OTBET.




PaccunTaiiTe MOIIHOCTH, BBIACISIEMYIO HA CONMpOTHUBIEHUH 3 KOM mipu

74 . OIIK-1.V.1
IPOTEKAHUU Yepe3 HEro Toka cuioi 60 MA.
75 Jaiite onpeneneHre MarHUTHOW UHIYKITUH. OIIK-1.3.1
76 Kakum 00pa3oM ompenensercst HanpapieHue CHiibl Amnepa? OIIK-1.3.1
77 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
73 Paccuuraiite, yemy paBHa BeIWYMHA MArHUTHOTO TOJISI B LEHTPE OIK-1.Y 1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A. T
Paccunraiite MarHUTHYIO WHAYKIUIO Ha OCU JJIMHHOrO conenouna, | OIIK-1.V.1
coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI M (eppOMarHUTHBINA
7 CEepJEYHUK ¢ MpoHHUIaeMocTrio | = 100, eciu mo HEMY MPOXOAUT TOK
cuioin 2 A.
Paccunraiite TUIOTHOCTH HAMOTKH TOpoWa, HeoOxomumyro, uyToOwl | OITK-1.V.1
80 Mpu CUi€ TOKa B HeM, paBHOW 10 A, MarHuTHOE MOJIe HA €r0 OCH
uMmeno Benuuuny 1 mTo.
Onpenenure, Kakol 3apsiJ HECET 3JIEMEHTapHas 4JacTuua, eciu oHa, | OIIK-1.V.1
81 JBUTASICh CO CKOpPOCThI0 1 MM/C B MarHUTHOM TioJie ¢ uHAYKnueu 0.5
Tn, ncnbiTeiBaeT aevicrBue cuibl Jlopenna Benmuunoi 0.16 mH.
OueHuTe CUTYalUIO: B MarHUTHOE T0JIE C OJIMHAKOBBIMHU CKOPOCTSIMHU
82 BJIETAIOT MPOTOH M AMEKTPOH. bynyT nu otnuuarbest ux tpaekropuu, u | OIIK-1.B.1
€CJIU J1a, TO KaKuM 00pa3oM? ApryMEeHTUPYHTE CBOI OTBET.
83 B dem cocTouT siBJIEHHE 3JIEKTPOMAarHUTHOW MHAYKIIUN? OIIK-1.3.1
[Ipoananuzupyiite Benuunny 2/1C, BO3HUKAIOILYIO B KOJIbIIE, KOTOPOE
34 BBIHOCSAT U3 MOJIS 32 BpeMd 25 Mc. MeTauindeckoe KOJblo paanycoM OIK-1.V 1
10 cMm HaxoguTcss B MarHUTHOM mone ¢ uHaykuuedr 50 mTn. Otser
3anuimTe B MB.
85 Jlalite onpeneneHus [uaMarHeTUKaM U TapaMarHEeTHKAM. OIIK-1.3.1
86 Kaxkue BemecTBa Ha3pIBaloTCs peppoMarHeTHKaMu? OIIK-1.3.1
87 UTo Ha3bIBAIOT KOAPLUUTUBHOM CHIION? OIIK-1.3.1
Onpenenure, KaKas SHEPrus 3aKI0YEHA B KAaTYIIKE WHAYKTUBHOCTBIO
88 . . OIIK-1.V.1
100 mI'a ¢ TokoMm cuitoit 0.2 A. OtBeT gaiite B MJIX.
29 Hpeanommev Ccrocod W3MepeHUsT BEIMYMHBI MArHUTHON DHEPTHUH, OIK-1.V 1
3aKJIFOUEHHOM B KaTYIIKE, C MOMOIIBIO COMPOTHUBIICHUSI.
90 UTto Ha3bIBaeTCsI 3JEKTPOMAarHUTHON BOJHOM? OIIK-1.3.1
Kak B3auMHO OpHEHTHUPOBaHBI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI
91 HANpPSDKEHHOCTH  JIEKTPUYECKOro 1oJis, MarHuTHoW wuHaykuuum u | OIIK-1.3.1
CKOPOCTH BOJIHBI?
92 Chopmynupyiite 3aKOH OTpaKEHHUs CBETA. OIIK-1.3.1
[Ipoananu3upyiTe, i€ CBET ABHXXETCS ObICTpee — B anmase (n = 2.42)
93 i B Boze (n = 1.33). Bo ckonbko pa3 paznuuarorcs ckopoct ceera B | OIIK-1.Y.1
JIAHHBIX cpenax’?
OueHuTe cuUTyalMiO: JIyd CBETa MaJaeT Ha TPaHHUIy pasjena JIBYX
BeuiecTs nox yriom 30°. Ilokazarenb npenoMieHUs NMEPBOU Cpebl
94 paBeH 2.4. Bo3MOXHO J1i, 4TOOBI OTpa)keHHBIN U mipenoMieHHbIi tydn | OITK-1.B.1
ObUTM TMEpPHeHAUKYISIpHBI Ipyr npyry? Ecnu npa, ompenenute
MOoKa3aTesb MPEJTOMIICHHS BTOPOH Cpebl.
95 Urto Ha3bIBalOT HHTEp(hEepeHuei ceera’? OIIK-1.3.1
96 Onummure, B 4eM pasjinuue MEXILY F€OMETPUYECKON M ONTHUYECKOM OMK-1.Y 1
Pa3HOCTHIO X0J1a CBETOBBIX JTyUYEH.
97 [Ipennokute TeopeTnueckoe OOOCHOBAHWE HAIMYUS —PATYKHOU OIK-1B.1

OKpaCKM y TOHKHUX INJICHOK (paBJII/ITOG Ha IMOBCPXHOCTU BOABLI MACJIO,




MBUIbHBIE MTY3BIPH U T.I1.).

98

Uro Takoe nucnepcus cBera Kak sBieHue? [lpuBeaure mnpumepbl
HAOIOACHUS JUCTICPCHH.

OIIK-1.3.1

99

[Ipoananu3upyiite, Kakoi HaWOONBIIUN MOPSJOK CIEKTPa MOXKHO
HaOmogaTh Ha JIU(PaKIMOHHOW pemieTke, ecau oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJIHBI 500
HM.

OIIK-1.V.1

100

Uemy paBHa pa3HOCTh (ha3 JBYX CBETOBBIX BOJH, IPU KOTOpPOU
Ha0J10/1a€TCsl MUHUMYM MHTEHCUBHOCTH?

OIIK-1.3.1

101

[lnockonoyisipu30BaHHBIM  CBET IMAJAET HA AHAJIMA3ATOP TaK, 4YTO
IJIOCKOCTh MOJsipu3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHanu3atopa. Bo CKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTh CBETa B
yKa3aHHOM ciiy4ae?

OIIK-1.V.1

Bormpocsr (3amaun) nns 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3ayera

Ne i/t

[Tepedyens BompocoB (3amav) 1yt 3aueta / nudd. 3auera

Kon
WHMKATOpa

1

Uto Takoe aOCOMIOTHO YEpHOE TeN0?

OIIK-1.3.1

2

Bo ckonpko pa3 M3MEHHUTCS NMOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS
JaMmImbl, €CIH yIBOUTH ee Temreparypy? OOOCHyHTEe Bail OTBET,
onupaschk Ha 3akoH Ctedana-bonbiimMana.

OIIK-1.V.1

Pacnonoxkure cinenyromue CIEKTPaJbHbIE KIIACCHI 3BE3] B IOPSIKE
BO3pacTaHus aOCOJIIOTHON TEMIIEpaTyphbl:

A — Oenble 3BE315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI U3Ty4EHHsS! a0OCOIIOTHO YEPHOTO Tea.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-1.V.1

OOBscHUTE TPUHLIUI H3MEPEHHsS TEMIepaTypbl Tella C IOMOLIbIO
ONTHYECKOTO MUPOMETPA.

OIIK-1.V.1

Urto HazbiBaeTcst BHEIHUM (HoTOdhdHEeKTOM?

OIIK-1.3.1

B kakux eqununax cucrembl CY MOXKHO U3MEPATH SHEPTHIO (HOTOHOB?

OIIK-1.3.1

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA(D(EKT B MIacTUHE U3
MeTasuia, pabora BbIXoga KoToporo paBHa 3.5 3B? OOGocHyliTe cBOM
OTBET.

OIIK-1.B.1

OOBscHUTE TPUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTECHOBCKOTO
U3JIy4YEHHS.

OIIK-1.3.1

OO0mbsacHUTE, KaK SHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJHBI.
OO06ocHyliTe Balll OTBET.

OIIK-1.3.1

10

®oToH ¢ AnuHOM BOJMHBI A = 97,04 mM paccesyicss Ha HENOIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeieHus
OTHOCUTEIILHOTO  W3MEHEHHWS  JUIMHBI  BOJIHBI  (OTOHA  TIpH
KOMITTOHOBCKOM paccestHuu. PaccunTaiite ero BeIMUYMHY B YKa3aHHOM
cinyyae. KoMnToHOBCKast InuHa

BOJIHBI paBHa 2,426 M.

OIIK-1.B.1

11

Onwumute, 4To MpeCTaBisieT co00i aToM B paMkax Mojenu TomcoHa.
Kakne ocHOBHEIE HETOCTATKU JaHHOU MOACIIN?

OIIK-1.3.1

12

ATtoMm BOAOPOda HAXOAUTCSA B OCHOBHOM COCTOSHHHU. Kaxkoii JJIMHBI
BOJIHBI M3JTy4EHUE MOXKET MCIYCTUTh JaHHBIA atomM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NIOCTYJIATHI bopa.

OIIK-1.V.1




13

B gem coctout runotesa ne bpoisns?

OIIK-1.3.1

14

OObsicHUTe, TpPH KaKUX YCIOBHSIX MHUKPOYACTHUIBI TPOSIBISIOT
BOJIHOBbIE CBoMcTBa. IlpuBeauTe mnpuMephl, NTOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

15

byner nam mposIBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MSY TIPH
NOMAJJaHuU B BOpOTa IIMPHHOM 7 M, eciu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

16

KaxoB ¢u3ndeckuii cMbICI BOJTHOBOH QyHKIH?

OIIK-1.3.1

17

B uem oriamume CTAaMOHApHOTO W HECTAMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

18

CpaBHute JyIMHYy BOJIHBI Ae bpoiins qis mapuka maccou m,, = 0,2 T 1
o 2

IpOTOHA Maccoit m, = 1.67*10 7 KT, HMEIOIINX OJJMHAKOBBIE CKOPOCTH

V.

OIIK-1.V.1

19

Kakum o0pazom »sHeprusi «HyJEBbIX KoJIeOaHMI» KBAaHTOBOIO
rapMOHHMYECKOTO  OCIHWJUIATOpa  CBf3aHA C  COOTHOIICHHEM
HeonpeaeneHHocTel [ eizenoepra?

OIIK-1.V.1

20

[Tocunraiite, CKOIBKO 3JEKTPOHOB MOXKET HAXOIUTHCA B OCHOBHOM
COCTOSIHHHU B aTOME.

OIIK-1.V.1

21

[TocunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aTOME, Yy KOTOPOTO ILIEJIMKOM
3arojiHeHa BHENTHSA 2p-0007104Yka. ATOM Kakoro BEIIECTBA HWMEET
TaKyI0 JIEKTPOHHYIO KOH(UTYpAIHIO?

OIIK-1.V.1

22

OueHute 1O TOPSAAKY BEIWYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMS, DSHEpPrusi KOTOPOrO XapaKTEepPU3YyeTCs Ppa3MbIBAHUEM
nopsigka AE = 0.1 5B.

OIIK-1.B.1

23

MukpouacTuua 3amnepra B O4HOMEPHON NOTCHIUAIBHON AME [IUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
yucioM n = 1. Ilokaxure, KaKk ONpeNeNUTbh KOOpAUHATBHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHAPY)XUTh MMKPOYACTHUIy MaKCHMaJIbHa.
Haiinure ux B yKa3aHHOM Ciydae.

OIIK-1.B.1

24

KakuM MokeT OBITh CHUH YacTHI, KOTOPHIE OIMCBIBAIOTCS
cratuctukoi @epmu-/lupaka? [IpuBeaure npuMepsl TaKUX YaCTHII.

OIIK-1.3.1

25

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.1

26

ConocCTaBbTE CBOMCTBA CIIOHTAHHOTO U BBIHY>KJCHHOT'O U3JIYYCHHA.

OIIK-1.V.1

27

[Ipennoxute  TeopeTuyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH
HEOOJIBIIIOE KOJWYECTBO WHINEBOW NpuMecH? BalleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHIUS — 3.

OIIK-1.B.1

28

OnuiyTe TpUHIMI pabOTHI Ja3epa Mo TPEXYPOBHEBOW CXEME.

OIIK-1.3.1

29

Jlazep paboTaeT MO TPEXypOBHEBOH cxeme. DHEpPrusi OCHOBHOTO
coctosiaust E; = -8 3B, 3Heprus Bo30yxaeHHOTo cocTostHUsI By = -5
9B, sHeprus metactabmibHOrO coctostaus E;= -5.2 s3B. Onpenenure
JUTMHY BOJHBI, HA KOTOPOU MPOMCXOIUT padouee N3IydcHHeE.

OIIK-1.V.1

30

Uemy paBHa MoOJsipHAs TEIUIOEMKOCTh TBEPAOrO TeJa, COIJIACHO
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

OIIK-1.3.1

31

OOpsicHUTE, KaK KBAaHTOBas TEOpHUs TEIIOEMKOCTH TBEPAOIo Teja
Jlebast TOTIOTHSIET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

OIIK-1.V.1

32

Kakass wacrtuma HaseiBaercs QoHoHOM?  Kakum
pacrpeieIeHueM OMUChIBAlOTCS (POHOHBI?

KBaHTOBBIM

OIIK-1.3.1

Mpe/ICTaBJICHBI B Tabymie 17.

[lepeyenp TeMm [Uis KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI




Tabnuua 17 — IlepeueHb TeM 7151 KypCcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid IIPOBCIACHUA HpOMC)KyTO‘-IHOfI arrecCrtalluu B BUAC TCCTUPOBAHUA

MpeICTaBJICHBI B Tabymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

y Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB
WHJUKaTOpa
Cemectp 1

Kakass Oyzmer TpaekTopusi y YacTHIIbI, ABIKYIIEHCS PaBHOMEPHO C
IIOCTOSIHHBIM I10 BEJINYMHE YCKOpEHUEM?

1 1) Ipsimast muHUS OIIK-1.V.1
2) JIunus ¢ neperndbom
3) [Tapabomna
4) OKpYKHOCTH
Omnpenenure, Kakasi U3 MPEICTABICHHBIX (U3NYECKUX BEITUUYUH MMEET
€MHUIlY U3MEPEHUS, COBIAJAIONIYIO C €AMHULEH U3MEPEHUS CUIIbI?

2 1) Ummynbe OIIK-1.3.1
2) Yckopenue
3) Bec
4) YrmoBas CKOPOCTh
[Ipoananusupyite, Kakol OTBET SABJISICTCS INPABWIBHBIM Ha BOIIPOC:
«HUeMy paBHa CymMMa BHYTPEHHHUX CHJI, IEUCTBYIOIIMX MEXKIY TEIaMU
3aMKHYTOM MEXaHHUYECKOU CUCTEMBI?)

3 1) 3MeHeHnto 3Heprun CUCTEMBI OIK-1.Y.1
2) Hymo
3) 3MeHeHnI0 UMITYJIbCA CUCTEMBI
4) YcKopeHHIo LIEHTPa Macc CUCTEMBI
Yro mnpousoiaér mocie aOCOMIOTHO HEYNPYroro yaapa YacTHIL
MaccaMu m; = 4m; U ¢ KUHeTUYeCKUMU sHeprusimu T, = 6T;. Yactuua
C Maccod m; JBHUrajach BIIPaBO, a YaCTHIA C MAacCOW M, HABCTPEUYy
YaCTHULE C MAaCCOU m.

4 OIIK-1.B.1
1) Yactuisl OyayT IBUTATHCS BIPABO
2) Enunas yacTuua 0yaeT ABUTraThCsl BJIEBO
3) Yactuubl OyayT MOKOUTCA
4) Yactuupl OyayT IBUraThCsl B IPOTUBOMOJIOKHBIE CTOPOHBI
Uro mnpousoiiner ¢ MOMEHTOM HWHEpPUMHM CBHHLIOBOIO LMJIMHApA
OTHOCHUTEJIBHO OCH, COBIAJAIOIIEd C €ro TeOMETPUYECKON OCBIO
CUMMETPUH, €CIIU LWINHAP CIUTIOIINUTD B JUCK?

5 OIIK-1.B.1

1) He uzmenurcs

2) YBeauuuTcst

3) CoxpaHutcs

4) CtaHeT paBHBIM HYJIIO




VYKakuTe BEpHYIO 3allCh YpaBHEHHS IUHAMHUKH BpallaTeIbHOTO
JIBIKEHMUS.

HM=J*w
2)e=M/J
3)M=L*w2
4) L = r*p*sina

OIIK-1.3.1

VYkaxure, 4eMy paBeH MOMEHT WHEPLUH TOHKOTO 00pyda Maccoi m u
paauycar.

) J=m*r*/12
2) I =m**2
3) I =m**/3
4)J= m*r’

OIIK-1.3.1

Bribepure (¢pasy, COOTBETCTBYIOLIYIO TNEpBOMY 3akoH HbroToHa:
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»

1) ®dakT cymiecTBOBaHMs aOCOTIOTHOTO JBHKEHUS

2) CyniecTBOBaHHE HHEPIHAIBHBIX CHCTEM OTCUETA

3) @axT cyuieCcTBOBaHHs HEMHEPIMAIBHBIX CUCTEM OTCUETA

4) ®axT cymecTBOBaHUS MPUHIIMIIA OTHOCUTENIbHOCTH [ anunes

OIIK-1.3.1

Vkaxure, B Kakux equHuiax B cucreme CU namepsiercs cuna:

1) kr*m/c
2)H

3) kr¥*m’
4) m/c?

OIIK-1.3.1

10

Paccunraiite BeIM4YMHY MOIYJIsI MAKCUMaJIbHOU BEJIMYUHBI YCKOPEHUS
TOYKH, JBHUKEHUE KOTOPOW OMHCHIBACTCS ypaBHEHHEM X = 3cos(2f—
m/4) cm

1) 12 m/c?
2) 3 m/c?
3) 7 m/c?
4) 9 m/c?

OIIK-1.V.1

11

Bribepure ¢opmyny, onpeneisionylo BeIMUUHY (a3oBOH CKOPOCTH
BOJIHBI.

1) v=o0*k
2)v=k*v
3)v=k*A
Hhv=m/k

OIIK-1.3.1

12

Paccunraiite, uemy paBHa paOoTa KOHCEPBATUBHOW CHIBI IO
3aMKHYTOM TpaeKkTopuu (1o Toukam 1,2,3 u 1).

1) 3aBHCHT OT yObUTH MOTEHIIUATILHON YHEPTUN

2) IIpomnopurioHanbHa MPUPAMIEHUI0 KHHETUYECKON YHEPTUN
3) PaBHa ny1o

4) 3aBUCHUT OT CKOPOCTH JIBHYKCHHUSI.

OIIK-1.3.1

13

Kakas u3 nepeuncieHHbIX GU3NYECKUX BEIMYUH UMEET Pa3MEPHOCTb

OIIK-1.3.1




(kr*m)/c™?

1) MoMeHT cubI
2) MoMeHT uHepuuu

3) MomeHT umyinsca
4) Cuna

Korma taHreHnuanbHOE YCKOPEHHME paBHO HYINIO, a HOPMaJbHOE
YCKOPEHHE IOCTOSHHO, TO TAKOE IBH)KEHHUE HA3BIBACTC ...

14 1) PaBHOMEpHBIM KPUBOJIMHEHHBIM OIIK-1.3.1
2) PaBHOMEpHBIM MPSIMOJIUHEHHBIM
3) PaBHOYCKOpEHHBIM MIPSIMOJIMHENHBIM
4) PapHOMEpHBIM BpallleHUEM
Bribepute mpaBuibHBI 0TBeT. Kak M3MEHsSETCS MOAYJIh CKOPOCTH
OpU TPSIMOJIMHEMHOM JIBXKEHUH, €CIM 3aBHCHUMOCTbH IMPOWIECHHOTO
TEJIOM IIyTH OT BPEMEHM 33JjaHa ypaBHEHUEM: S =4 + 158 + 22
15 1) V6siBaer OIIK-1.V.1
2) IIpoxoaut yepe3 MUHUMYM
3) Bospacraer
4) OcTaéTcst TOCTOSTHHBIM
Kaxk BbluncisieTcsi MOMEHT MHEPLIMKM MaTepUabHON TOUKH?
1) J=m*P/3
1612y 1=m2n2 OIK-1.3.1
3) J = 2%*m*r%/5
4) J = m*r*
Kak cootHOCATCS MOMEHTBHI WMHEpUMU OUCKa J; U uuauHapa J,
KOTOpBIE UMEIOT PaBHbIE MAcChl U PaNyChl?
17 1) Ja=Ju OIIK-1.V.1
2)Jn>Ju
3)Jn>2*Ju
4) Jn > Ju/2
Haiimute oTHOIMEHUE MPOU3BEACHHBIX padoT (A1/A;), eciau 1Ba qucka
¢ paBHBIMHM Maccamu U paauycamu R; u Ry (R; = 2R;) packpyuusator
U3 COCTOSIHUS MOKOSI 1O OJAMHAKOBBIX YTJIOBBIX CKOPOCTEH.
18 N1 OIIK-1.VY.1
2)3
3)4
4)5
Kakoil yuéHpll co3fal CHELMAIBHYIO TEOPHUIO OTHOCUTEIBHOCTH
(CTO)?
19 | 1) Tanuneit OIlK-1.3.1
2) DHHINTEHH
3) Jlopenn
4) bop
20 Bri6epute ypaBHEHHE, OMTUCHIBAIOIIESE TAPMOHUYECKHUE KOJICOaHN . OIIK-1.3.1




1) x = 0,1tg(2t2+7/6)
2) x =0,1cos(2t+m/6)
3) x = Sctg(8t2+m/2)
4) x = 0,05arctg(2t0,5)

[Ipoananusupyiite, Ipyu KakOM YCIOBHHM B CHUCTEME, COBEPIIAIOIICH
BBIHY)KJICHHBIE KoJieOaHus, Oyaer HaOMomaThCs pe3oHaHC (g —
coOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

21 1) ®>> a0 OIIK-1.3.1
2) o> o0
3 o= nl
4) o << 0
Breibepute, Kkakas (Qu3nyeckas BEJIWYMHA ~ U3MEHSETCS  MOJ]
BO3/ICHICTBUEM CHJIBI HA TEJIO COITIACHO BTOpOMY 3aKoHY HproToHa?
22 1) Monsipnas macca OIIK-1.3.1
2) CxopocThb
3) Macca
4) MoMeHT UHEPLIHI
Bri6epure, B Kakoi crCTeMe TeJ TOJHBI MOMEHT UMITYJIbCa OCTAeTCs
IIOCTOSTHHBIM.
23 1) 3amknyTOM OIIK-1.3.1
2) HezaMKkHYyTOH, T/Ie CyMMa MOMEHTOB BHYTPEHHHUX CHJI PaBHA HYJIIO
3) He3amkHyTOH, T/Ie CyMMa MOMEHTOB BHEIITHUX CHJI TTIOCTOSTHHA
4) HezamknyToM
VYkaxure, paboTa Kakoil W3 MEPEUHCICHHBIX CHJ paBHA HYNIO NPU
3aMKHYTOM TpPaeKTOPUU ABUKEHUS Tea.
24 1) Bsizkoro TpeHus OIIK-1.3.1
2) Cuiibl TpeHUS Ka4EHUSI
3) TaroreHus
4) Cunbl TpEeHUS CKOJIbKEHUS
UeMy paBHa BeIMUYMHA YCKOPEHHs CBOOOIHOTO MAJCHUS g HA BBICOTE
HaJl TTOBEPXHOCThIO 3eMJId, paBHOW paauycy 3emnu? Benuuuny g
BOIIM3H TIOBEPXHOCTH 3eMITH IPHHATH PaBHOI 9.8 M/c”.
25 1) 3.94 m/c? OIIK-1.V.1
2) 9.88 m/c’
3) 2.45 m/c?
4) 19.62 m/c?
[Ipoananusupyiire, Kak U3MEHUTCSA epuo KoJIeOaHMit
MaTEMaTUYECKOT0 MasATHHKA, €CIIU JJIMHY €ro M0/IBECa YBEIUYUTH B 9
pas, a Maccy rpy3a — yBEJIMYHUTH B 4 paza?
26 OIIK-1.V.1

1) YBeanuurcs B 3 pa3a
2) YBenuuutes B 4 paza

3) YMenbmuTCA B 2 pasa
4) Ymensmutes B 4 pasza




27

Uto mpou3oiAET cCo CpemaHeil dHEpPruel MOCTYyNaTEIbHOIO IBUKEHUS
OJTHOW MOJIEKYJIBI Ta3a, eclid 00beM HEKOTOPOH Macchl HIEaIbHOTO
rasza n300apu4ecKd yMEHbIUJICS B 2 paza?

1) YBenuuutes B 5 paza
2) YMmensmuTcs B 5 pasza
3) YBemuuutcs B 3 paza
4) YmenbmnTcs B 2 pasa

OIIK-1.B.1

28

OneHure, Kakoi ra3 Harpeercs: OObIIe B CISAYIONICH CUTYalluH: J1Ba
pa3IUYHBIX UACAIbHBIX Tra3a — OJHOATOMHBIA M JBYXaTOMHBIM —
HAXOJATCS MPU OJIMHAKOBOM TEMIIEpaType W 3aHMMAIOT OJIMHAKOBBINA
o0beM. ['a3bl coxumaroTcst aquabaTHYECK 10 yMEHbIIEHUs o0beMa B 2
pasa.

1) ['a3bl HArpeaUCh OAUHAKOBO

2) OnHoaTOMHBIN HarpeJicst 00JibIIe
3) JIByxaTOMHBII Harpescs OobIie

4) T"a3bl BOOOIIIE HE HATPEIUCH

OIIK-1.B.1

Cemectp 2

29

VYkaxuTe siBJICHUE, KOTOPOEe UMEHYyeTCsl HHTepdepeHueit BoH?

1) OrubaHue BOJIHAMH MPETATCTBUHA

2) Hajoxkenue apyr Ha apyra BOJIH, HAYIIMX OT KOI€PEeHTHbIX
HCTOYHHKOB

3) OTkIIOHEHHE BOJIH oT MEPBOHAYAILHOTO HaIlpaBJICHUS
pacIpoCTpaHEHHUs IIPU NIEPEXOAE U3 OAHOU CPEABbI B IPYTYIO

4) 3aBUCUMOCTH (ha30BOM CKOPOCTH OT JJTMHBI BOTHBI

OIIK-1.3.1

30

[Ipoananu3upyiite, KakuM JOJDKEH OBITH YTOJl MAaJeHUsS CBETOBOTO
Jyda, YTOOBI OTPAXKEHHBIN JTyd COCTABJISUI € Majgarommm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

31

O1eHUTE IEKTPOEMKOCTh TUIOCKOTO BO3AYIIIHOTO KOHACHCATOPA, €CITH
paccTosiHie MEXKIYy €ro OOKJIagKaMu YBEIWYHTh B 9 pa3, a o0macth
MEXAy OOKIaAKaMU 3JIUTh TUCTUUTMPOBAHHOM BoIoM (€ = 81)?

1) YmensimTcs B 4 pas
2) YBenuuurces B 4 paza
3) YBeanunres B 9 pa3s
4) YBenuuutcs B 12 pa3

OIIK-1.B.1

32

HazoBute BemiecTBa, KOTOPhIE MPHU OOBIYHBIX YCIOBUSAX MPAKTHUECKU
HE MPOBOJAT PIEKTPUUECKUM TOK?

1) IIpoBogHMKM

2) IonynpoBOJHUKHN
3) [natuna

4) Ind1eKTpUKH

OIIK-1.3.1

33

Kaxk HaITpaBJICHBI CHJIOBBIC JIMHUHN HaIps’>KCHHOCTU

OIIK-1.3.1




SJICKTPOCTATUYCCKOI'0 I10JIA, CO3AAaHHOTO TOYCYHBIM OTPHLATCIBHBIM
3apsiiom?

1) 3akpy4urBarOTCA BOKPYT 3apsijia

2) K 3apsay

3) 3aKkpy4MBarOTCA BOKPYT 3apsija MO 4YaCOBOM CTPEIKE

4) 3akpy4uBarOTCS BOKPYT 3apsijia MPOTUB YaCOBOM CTPEIIKU

34

B kakux emuHumax B cucreme CH  wu3Mmepsiercs mNOTEHIMAN
3JIEKTPUYECKOTO MOJIs?

1) A/m
2) B/m
3)B

4) A*m?

OIIK-1.3.1

35

MoxeTr 1M 4YacTulia MMETh 3apsjl, BeJIHM4YMHa KoToporo B 1.5 paza
0OJIBIIIE AIIEMEHTAPHOTO 3apsiaa?

1) Moxet

2) Het, He MOKeT

3) MoKeT, HO TOJIBKO €CJIH 3aps]l OTPULIATEIIbHBIN
4) MoxeT, HO TOJIBKO €CJTU 3apsi/i MOJIOKUTEIbHbBIN

OIIK-1.3.1

36

UeMy paBeH MOTEHIMAT JIEKTPUUECKOTO MO 7

1) IloreHuMaNbHOW JHEPrUM E€AVMHUYHOIO ITOJIOKUTEIBHOIO 3apsiaa
WM OTHOUICHUIO ITOTEHIUAIbHOU JHEPIUH K 3aps Ly

2) PaGore chia noJis mno nepeMenieHuI0 €IUHUYIHOI'0
MOJIOKMTEJBHOI0 3apsila M3 JAaHHOM TOYKH 1O B
0eCKOHEe4YHOCTh

3) Cuite, nelicTBYIOIIEH Ha 3apsij, IOMEIEHHBIN B JaHHYIO TOUKY IOJIS

4) Kunernueckoi sHEpruy NpoOHOTO TOUYEUHOTO EAMHIUYHOTO 3apsiia B
JNAHHOU TOYKE MOJIA

OIIK-1.3.1

37

Hamummure popmyny 3akona Oma B nuddepenimanbaoi hopme:

HR=UI
2) R = Q/PAt
3)j=c¢'E
4)R =P/

OIIK-1.3.1

38

OueHuTe ONTUYECKYIO JJIMHY yTH L U3 OJIHOM TOYKHU B APYTYIO, €CIU
paccTosiHie MeXIy ABYMsI TOYKaMHU MPO3PAvyHONl AMAIEKTPUYECKOM
cpenabl S =4 m. [lokazarens npenomiieHus cpeanl n = 1.5. OnTuyeckas
JUTMHA MyTU L U3 0HOM TOYKH B APYTyIO COCTABUT. ..

I)5wm
2)6m
3)7Twm
4H1lm

OIIK-1.B.1

39

Kaxk HAa3bIBACTCA BCJIIMYHHA HaIps’KCHHOCTU IoJIA, €CJIn
HaMarHU4eHHOCTh  (eppoMarHeTuka oOpamaercss B HyJIb U
HAIPsKCHHOCTD I10JIA HaIlrpaBJICHA MMPOTHUBOIIOJIOKHO 10110,

OIIK-1.3.1




BbBI3BABLHICMY HaMarHnJuBaHue?

1) 'ucrepesncom

2) Ko3puntuBHOM CHJIOM

3) lonspuzauueit

4) MarsuToABHXyIIEH cuion

40

OueHure, MO KaKOW TPACKTOPHH OyAET IBUTaThCs B MATHUTHOM ITOJIC
YacTHUILIa, JIETAAs C MOCTOSIHHOM CKOPOCTBIO BIOJIb JIMHUMA MAarHUTHOMN

WHTYKITUH.

1) Oxpy>xHOCTB
2) llpamas

3) OBasnounn

4) Dnnunc

OIIK-1.V.1

41

B kakux enuHMIIAX H3MEPSIETCS HANPSHKEHHOCTh 3JIEKTPUUECKOTO
noJjs?

1) A/m
2) B/m
3) Kn
4) Tn

OIIK-1.3.1

42

VY CTaHOBUTE COOTBETCTBHE MEXIY MaTepUaAIOM INPOBOAHUKA U €ro
3IIEKTPOIPOBOJHOCTBIO:

Marepuan DnekTponpoBoAHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°
B) ITonynpoBogHuK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

Otser: 1-B, 2-b, 3-A

OIIK-1.3.1

43

Onenute, Kak COOTHOCATCS YIUIBI TAICHUS O U OTPAXKEHUS (P CBETA.

1)a>>(p
2)a>o
Jda=9
4a<o

OIIK-1.3.1

44

[Ipoananu3upyiiTe, 4YemMy paBeH  aOCOJIOTHBIA  TOKa3aTelb
IIPEJOMJICHUS CPENbl C AUAIEKTPUUECKON NMPOHUIIAEMOCTBIO € = 16 U
MarHUTHOW MPOHUIIAEMOCThIO L = 17

1) 1/32
2) 1/4
3)4

4) 1/16

OIIK-1.V.1

45

Jnst 0OBSICHEHU ST KAKOTO SIBJICHUSI MOYKET OBITh MCTIOJIH30BAH MTPHHITUTI
I'olirenca-®Openens?

1) KorepenTHOCTh

2) Iudpakuus
3) onspuzanus

OIIK-1.3.1




4) KopnyckyasipHO-BOJIHOBOM Tyaju3M

[Ipoananu3upyiite, 4YeMy paBeH TMEpPHOJl  PEIICTKH, KOTraa
TuQpakinoHHas perierka coaepkut 200 MTpUXoB Ha MIJUTUMETP.

46 1) 100 Mxm OIIK-1.V.1
2) 500 Mxm
3) 200 Mxm
4) 5 MKM
[Ipoananu3upyiiTe HMHTEHCUBHOCTh CBETa MpH HHTEp(epeHInU
OJIMHAKOBBIX BOJIH C HHTEHCUBHOCTBHIO | OT KOr€pEeHTHBIX UCTOYHUKOB
B TOYKE, B KOTOPO# pazHocTh ¢a3 paBHa 2*n*N (N =0, 1, 2, ...).
47 1) 41 OIIK-1.V.1
2) 3*1
31
4) 0
Haiinute npaBWwibHOE€  Ha3BaHUE JUIi  BEKTOPHOM  CHJIOBOM
XapaKTEPUCTUKU JEKTPOCTATUYECKOTO MOJISI.
48 1) TTorenuuman OIIK-1.3.1
2) HanpsiskeHHOCTDH
3) Uanykumst
4) 3apsin
OueHute, KaK 3aBUCHUT AJIEKTPUUECKasi IPOBOJUMOCTh MPOBOAHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHANIOB.
49 1) Ilpssmo nponopuoHaIBHO OIlK-1.V.1
2) IIpomopuroHaIbHO CTETIEHU OT PA3HOCTH MOTCHIIMAJIOB
3) IIponopuroHaIbLHO KBaIpaTy
4) He 3aBucur
Ouenure, Kak WU3MEHUTCS cuiia AIEKTPOCTATHUECKOTO
B3aMMOJICHCTBUSL JBYX TOYEUHBIX 3apsAlOB, €CIM OAMH M3 HHUX
YMEHBUIUTh B 4 pa3a, a pacCTOSHUE MEXAY HUMU YMEHBIIUTH B 2
paza?
50 OIIK-1.B.1
1) Ymensmurcs B 8 pas
2) YmensmuTcs B 2 pasza
3) Ymenbmured B 16 pa3
4) He usamennrcs
UTo U3 MEepeyurcIeHHOrO SIBISETCS OCOOCHHOCTBHIO CHIJIOBBIX JUHUI
MarHUTHOTO 10JIsA?
1) CuioBbIe THHUM MAaTHUTHOIO I0JISI BCera 3aMKHYThIe
2) MarHuTHble CWIOBBIE JIMHUM HAYUMHAIOTCA HA MAarHUTHBIX W
51 3aKaHYMBAIOTCS HA AJIEKTPUUECKUX 3apsiaax OIIK-1.3.1
3) MaruuTHbIE CHUJIOBbIE JMHUU HAYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiiax
4) MaruuTHble CWIOBBIC JIMHUM HAYMHAIOTCA M 3aKaHYMBAIOTCS Ha
ANEKTPUUECKUX 3apsiaax
52 CnenaiiTe BBIBOJ, Kakod reoMmerpuueckor ¢uryporr MmoxHo omucarb | OIIK-1.B.1




TPAEKTOPUIO JBMKEHHS 3apsyKEHHOM YacTUIbl, IBUTAIOLIEHCS MOJ
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUSAM MarHUTHOW MHTYKIIHH.

1) Oxpy>KHOCTB
2) IlapaGoia

3) 'unepbona
4) Cnupananb

Ouenute creneHp nossgpuszauuu P cBera, €ciu CBET IPENCTaBISET
co0Ol CMech €CTECTBEHHOI'O CBeTa C IUIOCKONOJSPU30BAaHHBIM.
NHTEeHCUBHOCTH  MOJSPU30BAHHOIO  CBETa B JIydye  paBHaA
UHTEHCUBHOCTH €CTECTBEHHOI'O CBETA.

53 OIIK-1.B.1
1) 25%
2) 35%
3) 50%
4) 75%
Paccunraiite mokasaTenb NpENIOMIIEHHs BEIIECTBA, €CIM CKOPOCTb
CBETa MpHU Iepexoie Jyda M3 BO3AyXa B HEKOTOPOE BELIECTBO
ymesblniachk Ha 20%.
54 1)1.2 OIIK-1.V.1
2) 1.25
3)0.2
4)2.2
Paccunraiite yroa Mexzay ONTHYECKMMM OCAMM IOJsIpU3aropa M
aHanuzatopa. [Ipym NpoXOKIEeHUM CKpelIeHHBIX MoJspu3aropa Hu
aHaJIM3aTOpa UHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pasa.
55 1) 60° OIIK-1.V.1
2) 45°
3) 30°
4) 90°
[Ipoananu3upyiite, Kak U3MEHUTCA BEIWYMHA MArHUTHOW WHIYKIIHH
Ha OCH JUIMHHOTO COJIEHOUJA, €CIIM TOK B HEM YBEJIWYUTH B 4 pasza, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIIHUTH B 2 pasa.
56 1) YBeauuurcs B 2 pa3a OIK-1.¥.1
2) YBenuuures B 9 pa3
3) Ymenpmures B 9 pas
4) YmenbuTcs B 3 pasza
Cemectp 3
VYkaxure, Kakoe TeJo ABISETCS AOCOMOTHO YEPHBIM TEIIOM.
1) ITorsomaer Bee magaoiiee Ha Hero U3JIy4eHue
>7 2) OTpakaeT Bce Majaroiiee Ha Hero U3IydeHue OIK-1.3.1
3) U3ny4yaeT B peHTIT€HOBCKOM AMAIa30He
4) N3ny4aer B BUIUMOM JUana3oHe
Y KaKoro u3 Ten oTpakaTeIbHask CIOCOOHOCTH OJIM3KAa K HYIIO?
58 OIIK-1.3.1

1) TIpo3paunoro




2) 3epKaJbHOTO
3) MaroBoro
4) YepHoro

59

OLIGHI/ITG, BO CKOJIBKO pa3 yBeJ'II/I‘-II/IHaCB BHGPFGTI/I‘{GCKa}I CBCTUMOCTH
a0CoJIIOTHO YepHOTOo Tena npu ero HarpeBanuu ¢ T = 1000 K no T, =
3000K.

1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-1.B.1

60

Bribepure, kakas  Qopmyna Haubojee  TOYHO  OINHKCHIBAET
CHEKTPAJIbHYIO IUIOTHOCTh JHEPreTUYECKONM CBETUMOCTH a0COIIOTHO
YEepHOTO Tea’?

1) ®opmyna Pepmu-/lupaka
2) ®opmyna boze-DiHmTeliHA
3) ®opmyaa Ilnanka

4) ®opmymna Panes-/xunca

OIIK-1.3.1

61

Kaxoe n3znyuenue sBisieTcst paBHOBECHBIM ?

1) Anbda-, 6eta-, raMmma-u3TydeHUS

2) TennioBoe u3IyyeHue

3) JlazepHOe H3iTyueHHE B BUAMMOM U HH(PPAKPACHOM TUara3oHax
4) TopMO3HOE PEHTTEHOBCKOE M3TyUeHUE

OIIK-1.3.1

62

YKakuTe 3aKOH, KOTOPBIM OmpenensieT IMOJIOKEHHE MaKCUMyMa
W3IIy9aTeIbHOH CIMOCOOHOCTH aOCOIOTHO YEPHOTO NPH 3aJaHHOU
a0COMIOTHON TeMIeparype.

1) 3akon Credana-bonbiimana
2) IlepBblii 3akoH Buna

3) 3akon Kupxroda

4) 3axoH Masoca

OIIK-1.3.1

63

Ykaxute popMyiy, ONPEeioNlyi0 JHEPTHIO CBETOBOTO KBAaHTA!

1) E = (m*c?)/2

2) E=h*c

3) E=h*\A

4) E = h*v =h*\/c

OIIK-1.3.1

64

[Mpoananu3upyiite, Kak HW3MEHSETCS CHIa TOKA HACHIICHHUS TPH
dororddexre B ciiyyae yMEHBIICHHS CBETOBOTO MOTOKA MaAOIIEro
CBETa MOCTOSTHHOM JUTMHBI BOJTHBI.

1) YMenbmaercs

2) CHayana yMEHbIIAETCs, 3aTEM YBEIUUUBACTCA

3) CHavasia yBeJIMYMBAETCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcsi IOCTOSIHHOM, a 3aT€EM YMEHbILAETCS

OIIK-1.V.1

65

[Ipoananu3upyiite, 4YTO MNPOU3OUAET C KHUHETHYECKOW DSHEprueu
(OTOAIEKTPOHOB, €CIM, HE MEHSsS YacTOThl MAJaroIIer0 CBETa,
YBEJIMYHUTH €r0 UHTEHCUBHOCTH B 2 pa3a?

OIIK-1.V.1




1) YmensmmTcs B 2 pasza
2) YBenuuures B 4 pasa
3) He usmenuTcs

4) YBenuuurcs B 2 pasza

66

OueHurte BeTUYMHY KpacHOU rpaHuilsl ¢GoTodddekra (B reprax) ais
KaToJa, M3TOTOBJIEHHOTO W3 Bosib(pama TommuHOW 2 MM. Katon
MOKPHIT clloeM okcuaa Oapus. PabGora BbIXOAa SJIEKTPOHOB C
TMOBEPXHOCTH KaToaa paHa 2 5B. ITocrostauas [Inanka — h = 6.6%10™*
Jlx*c. 3apsix anekrpora — e = 1.6%10™"° Ku.

1) 3.2%10" I'y
2) 4.8%10"° I'y
3) 4.8%10" I'y
4) 4.8%10" I'y

OIIK-1.B.1

67

Kakum 00pa3om 3aBUCHT paboTa BBIXOJA DIIEKTPOHA C TOBEPXHOCTH
KaToJia U3 KaJIMUs OT YaCTOThI A al0IIero ceera’?

1) TIpssmo poMOPITMOHATBHO YaCTOTE

2) IIpornoproHaIbHO YCKOPSIOIIEMY HaIPSHKEHUTO
3) IIponopuroHaIbHO KBaJIpaTy YaCTOTHI

4) He 3aBHCHT OT 4aCTOTHI

OIIK-1.3.1

68

[Ipoananm3upyiite, Oymer nu HaOmomatecs GoTodrddexr, ecmu
MJIACTUHKY M3 JlaHTaHa o0Jy4aTh CBETOM C JIMHOW BoOJHBI 600 HM?
Pabora BbIX0O/a 3NIEKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) ®oTo3dgdheKT BO3MOXKEH, €ClIi KaToJ| HarpeTh 10 TeMIiepaTypsl 347
K

2) He Oyner

3) ®oroaddeKkT BO3MOKEH, €CIU JTOMOIHHUTEIBHO TMPUWIOKHUTh K
TUTACTUHKE YCKOPSIONIYI0 Pa3HOCTh MOTCHIIMAJIOB BEIMYMHON HE
Mmenee 1 B

4) ®oTo3(h(hexT BO3MOKEH ¢ BEPOITHOCTHIO p ~ (.5

OIIK-1.V.1

69

Onenute, OT KakUX BEJIMYMH 3aBUCUT CHUJIa CBETOBOTO JABJICHUS C
KBAaHTOBOW TOUYKH 3pCHHUS:

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

B) Onepruu ortona;

B) Koaddumnmenra orparkeHns moBepxXHOCTH.

OTBeT:
1)A,B
2)A,b,B
3)b,B
4 A, b

OIIK-1.V.1

70

[Ipoananu3upyiiTe, B KakuX OONACTAX CIHEKTpa JJIEKTPOMATHUTHBIX
BOJIH BO3MOHO HabOmoenne a3 dexra Komnrona.

1) Bugumerii nuama3on

2) Panguonuamnazon

3) TeparepiioBblii AHana3oH

4) PeHTreHOBCKHUH 1MANAa30H U TAMMAa-U3JIy4eHHe

OIIK-1.V.1

71

szenaﬁTe BBIBOJ O BEJIMYMHE MHUHHUMAaJIbHOI'O 06paTHOPO HaITPsSIoKCHUA,

OIIK-1.B.1




IpU KOTOPOM TIOJIHOCTBIO IIpeKpamaeTcst GOTOTOK. Y CIOBHE: SHEPTHS
¢oronoB paBHa 6.5 3B, a gorokaroa M3roTOBIEH W3 JHUTHUA, paboTa
BBIXOJ[a KOTOPOTO COCTaBiseT 2.5 3B.

1)4B
2)9B
3)6.5B
4)2.5B

72

OueHure, BO CKOJIBKO pa3 JaBJieHHE CBeTa, MaJaroliero
NEPICHIUKYISIPHO HUICATBHO 3EPKATbHONH TIOBEPXHOCTH, OOJIbIIE
JABJICHUs CBETa, MAJAIONIEr0 NEPICHANKYISIPHO HACATBHO YEepHOM
MOBEPXHOCTH.

1)2
2) 1
3) 1.5
4)3

OIIK-1.B.1
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Kakum 00pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Ummynbe ipsiMO TPOTIOPIIMOHANICH JUTHHE BOJIHBI

2) Ummynbe mpsiMo MPOIIOPLIMOHAJIEH KBAIpaTy JAJUHBI BOJHbI

3) UmMnyJibc 00paTHO NPONMOPIHOHAJIEH IJIMHE BOJIHBI

4) mnynbe npsiMO MPOMOPLUOHAIEH KOPHIO KBaPaTHOMY OT JUIMHBI
BOJIHBI

OIIK-1.3.1

74

B kakoil obnacTu crnekTpa 3J1eKTPOMAarHUTHOTO M3IYYEHHUS HMITYJIBC
(oTOHa MMEeeT MUHUMAJIbHOE 3HaUeHHE?

1) UadpakpacHoe u3nydeHue
2) TeparepuioBoe U3J1y4eHHE
3) PenTrenoBckoe u3nydeHue
4) PaguousryueHue

OIIK-1.3.1

75

[Ipoananusupyiite, Kakoe W3  INPUBEACHHBIX  BBICKAa3bIBAHHI
IIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTEHCUBHOCTHL CBeTa He 3aBHCHUT OT IUIOTHOCTH TIOTOKA
(poTOHOB M HX IHEPrUH

2) CBeT MOXKET M3JIy4aThCsl U PACHpPOCTPAHATHCS TOJIBKO OTAEIbHBIMU
MOPUHUSMHU — KBAHTAMH

3) KaxxinoMy ©3 KBaHTOBBIX COCTOSIHMM, B KOTOPOM HaXOJUTCS
aTOMHasi CHCTE€Ma, COOTBETCTBYET OIpPEACIECHHBIH ypPOBEHb
SHEPIrUu

4) Ins gacTunbl HE MOTYT OBITH OJHOBPEMEHHO TOYHO H3MEPEHBI
KOOPJMHATHI U UMITYJIbC

OIIK-1.V.1

76

VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

1) YTBep:KkaeHue 0 CylmeCTBOBAHUM CTAIMOHAPHBIX COCTOSTHMI, B
KOTOPbIX ATOM He M3JIy4YaeT U He MOIJIOIAeT JHePIruu

2) PazHOCTB SHEprHii IBYX CTAIlMOHAPHBIX COCTOSHUW paBHA YHEPTUU
U37Ty4aeMOT0 WJIH MOTJIOIIaeMOro KBaHTa CBETa

3) B aTome 31eKTpOHBI ABMXKYTCS TI0 OpOuTam, OJIM3KUM K KPYTOBBIM

4) ATOM COCTOMT W3 TIOJIOKHUTEIBHO 3apsDKEHHOTO  siapa M

OIIK-1.3.1




OTPULIATCIIBHO 3aps’KCHHBIX 3JICKTPOHOB

77

Bribepute, kakoe U3 MPUBEACHHBIX HIKE BBICKA3bIBAHUN MPaBUILHO
OMHCHIBAET CIOCOOHOCTh aTOMOB K W3JIYYCHHUIO U TIOTJIOIICHUIO
SHEPTUU: «ATOMBI MOTYT ...»

1) IMorjiomarh ¥ U3Jay4aTh JUIIbL HEKOTOPbIH JUCKPETHBIH HA00p
3HAYEHUH JHEPIruu

2) W3nyyaTh ¥ MOTJIOMIATH JIFOOYIO TTOPIMIO SHEPTUH

3) U3nydats 5mOO AMCKPETHBIM HAOOp 3HAYEHUIl SHEprud, JHOO
J00YIO TTOPIMIO SHEPTUH

4) Uznyyatp mo0yi0 TOPHMIO DJHEPTUM, a MOMIOIATh JIHMIIb
HEKOTOPBIA TUCKPETHBIN HAOOP 3HAUYECHUN YHEPTUU

OIIK-1.3.1

78

YKa)KI/ITe, K KakOMYy JUalla30HY HU3JIYUYCHHUSA OTHOCATCA IMCPCXOAbl U3
cepun baimpmepa B atome Boopoa.

1) TernmoBoe u3nyueHue

2) PeHTreHOBCKOE U3TyUeHUE
3) 'amma uznmyuenue

4) Buaumblii cBeT

OIIK-1.3.1

79

[Ipoananu3upyiite, Kak M3MEHWIACh HEPrUsl aToMa BOJOpOJA INpHU
M3TydeHHH UM POTOHA C ITHHOM BOTHBI A = 4.86-107 m.

1) YBemuuunace Ha 4.86 5B
2) YMenbmmiiach Ha 2.55 3B
3) Ymenbmmtacek Ha 4.86 5B
4) Ypenuuwmiack Ha 9.72 5B

OIIK-1.V.1

80

Onenute pa3HOCTh SHEPTUH OCHOBHOTO M BO30YXKJIEHHOTO COCTOSIHUS
(8 2B). [lano: »mekTpoH B aToMe IMepemen Hu3 BO30YKIACHHOTO
COCTOSIHMSI B OCHOBHO€, W MpPH JAHHOM MEPEXOAE IPOU3OILIO0
u31y4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.

1) 0,4 5B
2) 1,9 5B
3) 1,2 5B
4)2,2 5B

OIIK-1.B.1

81

VYkaxure, B UéM 3aKitouaeTcs runoresa e bpouns:

1) JIroOble  MHMKpOYACTHIBI Hapsily C KOPHYCKYJISIPHBIMH
00/121210T BOJTHOBLIMHU CBOHCTBaAMHU

2) ATOM He MOXET coziepkaTh Ooee ABYX JIEKTPOHOB, HAXOAALINXCS
B OJIMHAKOBBIX CTAllMOHAPHBIX COCTOSHUSIX, OIpPEAEsieMbIX
HaOOpPOM YeThIpeX KBAHTOBBIX YHCET

3) ONHOBpPEMEHHO HEBO3MOXHO C BBICOKOW TOYHOCTBIO 3aJ1aTh
KOOPJAMHATHI U UMITYJIbC MUKPOUYACTHULIBI

4) DHeprusi HWCIyCKaeTcs U TIOTJIOIIACTCSl HE HENpephIBHO, a
OTJIEJIbHBIMU KBaHTaMU

OIIK-1.3.1

82

Bribepure yTBepxkaeHue, Haubojiee NPABMIBHO COOTBETCTBYIOIIEE
rurnorese ae bpois:

1) MuxkpoyacTiubl MOTYT NPOSIBJISATH BOJHOBBIE CBOIMCTBA
2) DneKTpOMarHUTHBIE BOJIHBI UMEIOT CBOMCTBA YaCTHII

OIIK-1.3.1




3) ¥V xax10# 4acTULbl CYIIECTBYET aHTUYACTULIA
4) Snpo aTroma COCTOUT U3 KBapKOB

Paccunraiite niuHy BosHBI e bpoilsist miis 37eKTpoHa, L[B31/11>Kymeroc;1
co ckopocThio 3.6 km/c. Macca snektpoHa m, = 9,1%10™" kr, 3apsa
anextpoHa qe = —1,6%107"° K.

83 1) 1.6 Micm OIIK-1.V.1
2)2.6m
3) 201 um
4) 3.6 MkM
VYKaXuTe KOJIMYECTBO 3HAYEHUM, KOTOPBIE MOXET IPUHUMATH
MarHUTHOE KBaHTOBOE YHCIIO M MPU JaHHOM 3HAYEHUH OpOUTAIHLHOTO
KBAaHTOBOT'O Uucna /[?
84 H2l+1 OIIK-1.3.1
2)3l+1
3)I-1;
4)1
VYKaxkuTe, 4TO ONpeaeseT INTaBHOE KBAHTOBOE YHCJIIO N.
1) DHepreTrnyeckne ypoBHH JIEKTPOHA B aTOMe
’5 2) BennunHy MOMEHTa UMITYJIbCA SJIEKTPOHA B aTOME OIK-13.1
3) Ilpoeknuio OpOUTANTBHOTO MOMEHTAa MMITyJbCa OJJIEKTPOHA Ha e
3aJlaHHOE HaIlpaBJICHHE
4) BennunHy  MOMEHTa  HMIyJbCa  JJIEKTPOHA B 33JaHHOM
HaIpaBJIEHUU
VYkaxuTe, 4TO ONpPEAENseT MAarHUTHOE KBAHTOBOE YHUCJIO M.
1) OpOutanbHbI MEXaHMYECKUH MOMEHT JJIEKTPOHA B aTOME
86 2) DHEPruro CTAIIMOHAPHOTO COCTOSIHHS 3JICKTPOHA B aTOME OIIK-1.3.1
3) BeimuuHy MOMEHTa HMMIYJbCa JJIeKTPOHA B 3aJaHHOM
HaINpaBJIeHUHU
4) DHepreTUuecKue ypOBHH 3JIEKTPOHA B aTOME
B dectp xoro HazBaH 3((eKT pacuieryieHus] ypoBHEH SHEPrHUH aToMa
BO BHEILIHEM 3JIEKTPUYECKOM I10J1€?
87 1) DitnTeitna u ne Xaaca OIIK-1.3.1
2) lTrapka
3) OrTuHrcraysesa
4) AaponoBa-boma
Kak Ha3pIBalOT JUHUM B CHEKTpE KOMOWHAIIMOHHOTO paccesHus ¢
4acTOTaMH, MEHBIITUMU YaCTOTHI MaIaolero ceeTa?
88 1) OpaHxeBBIMU CITYTHUKAMHU OIIK-1.3.1
2) AHTHUCTOKCOBBIMU CITyTHUKAMHU
3) CTOKCOBBIMHU CIIyTHUKAMU
4) AHTaroHMCTUYECKUMU CIIYTHUKaMU
[TosicauTe (hpU3NIECKUN CMBICIT BOJTHOBOM (DYHKITHH.
89 OIIK-1.3.1

1) BonHoBas (pyHKIHS TPONOPIIMOHAIEHA SHEPTHH YaCTHIIBI
2) llpousBeneHne  BOJHOBOW  (QYHKIHMM HAa  KOMIUIEKCHO-




CONPSI’KEHHOE BBIPA’KEHHE PABHO IUIOTHOCTH BEPOSAATHOCTH
00HapY:KeHUS YACTHIbI.

3) BonHoBass ¢yHKIMS 00paTHO MPONOPLMOHATBHA IJIMHE BOJIHBI JI€
bpoiins

4) BonHoBast (pyHKIMS TpeACTaBIIeT COOONH KMHEMATUYECKUN 3aKOH
JBUKCHHSI MUKPOYACTHUIIBI X=X(t) B HESBHOU (opme.

Bribepure BEPHYIO (OopMyYITHPOBKY COOTHOILIEHUS
HeonpeneneHHocTei ['elizendepra:

90 | DAE*At=h OIK-1.3.1
2) Az*At>h
3) Ap*Am > h
4) Ay*At>h
VYkaxxuTe, Kakue 4acTUIBI SBISAIOTCA (PepMUOHAMHU.
1) DnexTpudecku 3apsyKEHHbIE YaCTULIBI.
ol 2) DNeKTpUYECKH HEUTpaJIbHbIE YaCTULIBI. OIIK-1.3.1
3) Bce yacTunbI ¢ MOJyLEIbIM CIIMHOM.
4) DneKkTpruYecKy 3apsHKEHHbIE YAaCTHIIbI C LIEJIBIM CITIHHOM.
Kak HazpBaeTcst TBEpao€ TE€IO, y KOTOPOIO BaJieHTHas 30HA
MOJIHOCTBIO 3aII0JTHEHA, 30Ha MPOBOJAUMOCTH — MOJHOCTHIO CBOOO/IHA,
a IIMpUHA 3aIpPELICHHON 30HBI BEJIMKA IO CPAaBHEHUIO C DHEPrHEH
TEIJIOBOTO IBWKECHUA?
92 OIIK-1.3.1
1) IIpoBoaHMK
2) ImdaekTpuk
3) IlonynpoBoIHUK
4) IlpuMecHbI MOJIYIPOBOIHUK
Kakyro pazmepHocth nmeet nocrossuias [lnanka B cucteme CHU?
*
93 g 'gic/cc OTTK-13.1
3) dx/m
4) 1x/»B
Kaxas BHecucTeMHas eMHMIIA UCTIOIb3YETCS ISl M3MEPEHUS SHEPTUU
MUKPOYACTHIL?
94 | 1)oB OIlK-1.3.1
2) A
3) kKan
4) spr
Onenute, Kakoll CMBICI HMEET COOTHOLIEHHE HEONPEIEICHHOCTEN
['eiizenOepra 1uisi SHEPTUM YaCTHUIIBI U BPEMEHU INpeObIBaHUS €€ B
COCTOSTHUM C TaHHOM dHEpruei’?
95 OIIK-1.B.1

1) DHeprust npsiMO MPONOPLHUOHAIBHA BPEMEHU
2) DHeprusi 0OpaTHO MPOMOPIIUOHATBHA BPEMEHH
3) DHeprust ¥ BpeMsi MOTYT OBITh U3MEPEHBI OJTHOBPEMEHHO CO CKOJIb




YTOJTHO BBICOKOW TOYHOCTBIO
4) Yem 0oJibllle HeONpeIeJeHHOCTh 3JHEPrud, TeM MeHbIle
HeOompeaeIeHHOCTh BpeMeHHU

B xome wu3MepeHHs ¢ JOCTaTOYHO BBICOKOW TOYHOCTHIO ObLIa
orpesieNieHa X-COCTABJISIONIAs UMITYJbca dMeKTpoHa. OOBSICHUTE, UTO
u3 9TOro Clenyer, PYKOBOJICTBYSICh COOTHOIIEHUSIMHU
HeomnpeaeneHHoctel [ elizenOepra.

1) Bpemsi u3HM W DHEpPrus OJJIEKTPOHA HMMEIOT CYIIECTBEHHYIO

96 OIIK-1.VY.1
HEOTpeeNeHHOCTh
2) KoopauHaTra X 3JIeKTPOHA He MOKeT ObITh OIpeaejeHa C
BBICOKO TOYHOCTBIO
3) Bce koopauHaTHI 3JIEKTPOHA TTOJIHOCTHIO HEOTIPEICIICHHBIS
4)y- U Z-COCTaBJISIONIME HMITYJIbCAa DJJIEKTPOHA HUMEIOT CTPOTO
oTpezieNIeHHOE 3HaUeHUE
Kak Ha3biBaeTcst cOCTOSIHME 3JIEKTpOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAUEHUIO €T0 SHEPruu?
97 1) Bo30OyxaeHHOE COCTOsSIHME OIK-1.3.1
2) MeracTaOuIbHOE COCTOSTHUE
3) OcHOBHOE COCTOTHUE
4) BaneHTHOE COCTOsTHUE
B uewm 3akmouaercst TyHHeNbHBIH 3 dexT?
1) B BomHOBOM  XapakTepe  JBW)KCHHS  MHKPOYACTHIIBI B
NePUOANYECKOM TOTEHIHAIEe
2) B xoprycKynspHOM TMOBEIEHUH 3JIEKTPOMATHUTHOTO H3IIy4YEeHUS
08 IIPU MIPOXO0KACHUH €r0 UYepe3 Y3KO€ OTBEPCTHUE OIIK-1.3.1
3) B HaxoxaeHUH YacTHIIbI Cpa3y B HECKOJIBKUX TOYKaX MPOCTPAHCTBA
OJIHOBPEMEHHO
4) B npoxo:KIeHHH MHKPOYACTHILI 4Yepe3 MNOTEHIHAJIbHBIH
0apbep, KOrjJa 3JHEPrusi 4YacTUIbl MeHbIEe BBICOTHI 3TOr0
O0apbepa
Kakne moaBWKHBIE YacTUIbI WM  KBa3WYaCTUIBl  SBIISIOTCS
HOCHUTEJISIMU 3apsija B OJYIPOBOJHUKAX?
99 1) DnexTpoHbI OIIK-1.3.1
2) IlpoToHsI
3) DJIeKTPOHBI U AbIPKH
4) Nonsl
B pesynbrare paguoakTUBHOIO pacrhaja 3apsj sjpa yBEIHMUWICS Ha
+2e. IlpoaHanu3upyiTe CHUTYyallMI0O M ONPEACIHUTE, KAKOro THIa
MpeBpalleHe MPOU30LUIO B YKa3aHHOM Cllydae.
100 OIIK-1.V.1

1) IBa B-pacnana
2) a-pacnafg
3) y-pacnan
4) K-3axBart

Bomnpock! 15t TpoBEPKHU OCTATOYHBIX 3HAHUHN




Hpouumaﬁme mekcm, 6bz6epume npaeuﬂbnbzﬁ omeem u 3anuuiume
apcymenniol, 0606'H08b166170u4u€ 8bl60p omeema.

YKa)KI/ITC, 4YTO M3 HNECPEUYHUCIICHHOIO HE ABJIACTCA CTPOrMM YCJIOBUEM
JJI1 KOTCPCHTHOCTU CBCTOBBIX BOJIH.

1) OnMHAKOBOCThH aMILIUTY/T

101 | 2) [TocTrostHCTBO pa3HOCTH (a3
3) PaBeHCTBO JJTMH BOJIH
4) PaBeHCTBO 4acTOT
OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, MOCKOJIbKY JIsl YCTOMYNBOM
HHTep(epPeHIINOHHOI KAPTHHBI HEO00XOJUMbI PABEHCTBO [JIMH
BOJIH (2, CJIeIOBaTeJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.
Ilpouumaiime mekcm, 6vibepume NpaguibHble 8aApUAHMbI OMeema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8b100D OMEema.
YKaxuTe, Kakue U3 MEPEeUUCIICHHBIX HIKE HAOOPOB TPEX KBAHTOBBIX
YHCell B aTOME SIBJISIOTCA JOMYCTUMbIMHU.
102 Hn=1,I1=0,m=0
2)yn=0,l1=0,m=0
3)n=2,1=0,m=0
Hhn=2,1=1,m=-1
Otser: 1, 3 n 4, I0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ipouumaiime mexcm u ycmaunogume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 6 1e6oM Cmobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
VYcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JIEUCTBYIOLLEH Ha TENO CHIIOM.
103
JIBuxeHue Cuna
1) PaBHOMEpHOE TIPSAMOJIMHEITHOE A) llenTpocTpemMuTeabHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BpareHne B) PaBnas nymo
Ortser: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCIE008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008AMeNbHOCMb OVKE Clea
Hanpaeo:
Pacrnionoxwure nepedncieHHbIe HIKE Tela B MOPSAKE BO3PACTAHUS UX
MOMEHTa HHepUuU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUUTATh
104 | OZMHAKOBBIMH.
A) ap
b) ToHKko€ KOIBITO
B) Hununnap
OTtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDII
105 | omeem:

OO0bsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU MpH

OIIK-1




HEU3MEHHOM Pa3HOCTH MOTCHIOHAJIOB Ha €Ir0 KOHIAX H IMOCTOSIHHOM
TOJIIIUHC ITPOBOAHUKA YBCIIMYUTH €Cro JAJINHY.

Otser: Ilpn yBeJuYeHMH UIMHBI NMPOBOJHHMKA BO3PACTACT €ro
CONPOTHBJICHUE, 2 C POCTOM CONPOTHBJICHHUS, B COOTBETCTBHH €
3ak0HOM OMa, yMeHbIIACTCS CHJIA TOKA.

Ipumeuanue. Cucrema OIICHUBAHHSI TECTOBBIX 3aJaHUN PA3TMYHOTO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBeTa W3
YyeThIpex NpPeAI0KeHHBIX U 000CHOBAHHEM BBIOOpA CUMTACTCS BEPHBIM, €CIH MPABHUIHHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0Oayiom, HEBEpHBIH OTBET WU €r0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpPeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbBIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIBHO yKa3aHbl U(PBI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, UCIIOJIb3yEeMbIE MPU BBIOOpE
orBeToB. [lonHoe coBmajzeHHe C BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBHMS CUMTACTCS BEPHBIM,
€CJIM YCTAaHOBJICHBI BCE COOTBETCTBUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoidua). [lonHoe coBnageHne ¢ BEpHBIM OTBETOM OIleHHBaeTcs 1 Gamom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJbLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKazaHa BCsl mocienoBaTenbHOCTh Iudp. [lomHoe coBmageHue c
BEpPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKHU WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHUIO M ToNHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
olleHUBaeTcs B 3 Oajuia, e JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPaBUJIbHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKy \ OTBET HEMPABMIBHEIHN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBAaHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX H3Tanmbl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAII, pernaMeHTUpYIOIIMX MOPANOK U MPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud 01 06yqafom1/1xc;1 110 OCBOCHHIO JUCIIUITIINHBI

11.1. Meronuueckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepHaia.

OcCHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
riyOOKoe U sCHOE H3JI0KeHHe ydeOHoro Mmartepuana. Ha3HaueHue COBpPEMEHHON JEKIHMH B
paMKax AUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO N0 TEME, a B OCBOCHHUH
(yHAaMEHTAJIBHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrOo IIO3HAHMs, HOBEHIINX




JTOCTHKEHUIN HaydHOW MBICTH. B ydeOHOM Tporiecce JEKIUsl BBIMOJHIET METOIOJOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[lmaaupyemMble pe3ylbTaThl IPU OCBOCHUN 00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaia:

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIPEEISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OIbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTEeIeM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICTOBBIX  KA4yecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIUICHUS.

— TIOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TM[OJIyYeHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKM M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJOKEHUsA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3laTOYHOr0 Marepuajga TIpU TPOBEACHHUH KOPOTKHUX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIHE.

CTrpyKTypa OpeaocTaBiICHMS JSKIIMOHHOIO0 MaTepraia;

— JIEKIIMU COTJIACHO pasnenam (Tabmn.3) u remam (1abmn.4).

11.2. MeTonuueckne ykazaHUS I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHIATHI.

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHuzanuu y4eOHOTO
mporecca, 3aKIII0YaronIasics B BHIIOJIHEHUU 00YyJaIOIIMMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMILJIeKCa YYEOHBIX 3aJlaHUi C IIeJbI0 YCBOCHMS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JUCITUTIAHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIIBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MPaKTHYECKOTO 3aHATHUS ISl 00YUAIOMIEroCsl SIBJISICTCS] PUBUTHE 00YUYaIOIIUMCS
YMEHHI U HaBBIKOB NMPAKTUYECKOU IESITEIBHOCTH 110 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O00YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKperuieHHue, YriayOJleHHue, pacIlupeHre M JAeTaiu3alus 3HAHWNA MpU PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBIIAQJICHHE HOBBIMH METOJaMH W METOJUKAMU HW3YYCHHUS KOHKPETHOU y4ueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHON (opM
o0OyueHusl.

TpeboBanus K IPOBEACHUIO IPAKTHUECKUX 3aHATHII

3amaHre K BBIMIOJHEHUIO MPAKTUYECKONW pabOTHI BBIJACTCS IMPEINOJaBaTeIeM B Hadaje
3aHSTHSI B COOTBETCTBUU C TUIAHOM 3aHATHA. TeMbl IPAKTHYECKUX PadOT MPHUBEACHBI B Ta0MI. 5
JTAaHHOW MPOrpaMMBl.

[TpakTudeckue 3aHSATHS TMPOBOJSATCS B BHUAE OOCYXICHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMH, PACCMATPUBAEMBIMH B JICKIIHIOHHOM KYpC€ U B BUE
pazbopa BOMPOCOB, KOTOPBIE MOTYT BOSHUKHYTh Y CTYICHTOB P OCBOCHUHU MaTepuaa.




MeToauueckie yKazaHWsl [0 TMPOBEACHUIO TMPAKTUYCCKUX 3aHATUN TIPUBEICHBI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BHJIC:

1. Mexanuka. Konebanuss u BosHbl. Tepmommnamuka. COopuuk 3amau // W.I.
KoBanenko, E.H. Kormukos, H.II. JlaBpoBckas, FO.A. Hosuxosa, B.K. Ilpununko, E.B.
PytrkoB, FO.H. Ilapes. CII6I'YAII, 2018.67 c.

2. DnextpuuectBo. Marnerusm. Omnrtuka. COopHuk 3amad. // B.M. Angpees, M.U.
KoBanenko, E.H. Korimukos, WU.I1. Kpexrynosa, H.II1. JlaBpoBckasi, H.H. JIutBunoBa, FO.A.
HoBukosa, M.O. Ilepymmna, B.K. Ilpununko, I'.B. Tepemenko, A.H. Xonogunos, FO.H.
[Hapes, b.®. Hudpun. CII6I'YAIIL, 2019. 78 c.

3. KsantoBas ¢usuka. Coopuuk 3amau / V.M Kosamenko, E.H. Kormukos, H.II,
JlaBpoBckasi, H.H. JIutBunosa, I'.JI. IInexorkuna, B.K. [Ipununxo, E.B. Pyrekos, FO.H. Ilapes.
CIIoI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTueTa 0 IPAKTHIECKOU paboTre

OT4YeT 0 MPaKTUYECKON paboTe JOJKEH COJEP)KATh: TUTYIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIECOBAaHUM.

Ha mumynonom nucme NOIKHBI OBITH yKa3aHbl: Ha3BaHUE AHUCUMUIUIMHBI, Ha3BaHUE
MPAKTUYECKOW padoThl, GaMwins W WHUIHMAIB TpernoaaBarens, (GamMuius W HHULUATBI
CTYJE€HTa, HOMEp ero yueOHOM! IPYMIIbI U J1aTa 3alIUThl paOOTHI.

OcHosHas uacms JOMKHA COJAEPXKATh 3aJaHue, pe3yJbTaTbl 3KCIEPUMEHTAIbHO-
MPAaKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHUE MaTepUaJbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bu1600b1 10 IpoieIaHHON paboTe JOHKHEI COJePKATh OCHOBHBIC PE3yIbTATHI IO paboTe.

TpeGoBanus k 0hOpPMIICHUIO OTYETA O MPAKTUYECKON paboTe

TuTynbHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtauu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHus NpHUBEAEHBI B CEKTOpPE HOPMATUBHOHM nokymeHTauuu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu opmupoBaHNM CIHMCKAa UCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.3. Meronnueckue ykazaHMs JUIs OOYYalOIIMXCS IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS J1a0OpaTOPHBIX paboOT OOyyaromMHCsA [OJDKeH YIrIyOuTh u
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOW
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW XapaKTEPUCTHUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOM 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydarOmUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yUYCHHs] JUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM peIIeHUEe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL;

— 3aKpeIuvIeHHe, pa3BUTHE U JAeTaln3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyuyeHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboOThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.



3ajianue ¥ TpeOoBaHUs K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Tedenme cemecTpa Kaxabli CTYACHT B COOTBETCTBHU C pabodeid MporpaMMoi o
mucrurinie Dusnka JOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio j1abopaTopHbiX pabdor. Ha
KXKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEHee JBYX 3aHSATHI: OJHO Ha BBINOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
Ooubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOUHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0OpaTOpHBIX pador mo Qusuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeITbHO PACIIHCAThCS.

B naGopaTtopuio CTyIEHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMHU K Ha3HAuYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYUTaTh OMHCAHHE PAOOTHI M TEOPETHUYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3aena Kypca. He 3a0piBaiiTe O pEeKOMEHIOBAHHOW JHTEpaType u
00s13aTeNBLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BBIITyCKaeMbIe Kadeapoii.

BoemonusaTe paboTy CTYIEHTY pa3peluaeTcsi, JUIIb MOCie JOMYCKa, MOJy4YeHHOTO MOCIe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens TOMKEH YOSIUTHCS, YTO CTYACHT TOHUMACT:

- Kakwue sBIICHUS OH OyJeT HaOMI0AaTh U UCCIIEJIOBATD;

- Kakas LieJIb IIepe]] HUM MTOCTaBJIeHa;
- KakMMH MpUOOpaMHU U KaK BeIyTCsl U3MEPEHUS;
- KaK CJIeyeT MPOBOAUTH HKCIIEPUMEHT.

[Tomy4yeHHbIH JoIycK K paboTe 0TMEYaeTcs MpernoaaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gopmara A4. B mpoTokosie T0KHO ObITh OTPAXKEHO: TOYHOE MOJTHOE HAa3BaHHWE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM IocoOueM; (amuuivs, WHUIIAAIIBI
CTyJIEHTa M HOMEp TpYIIbl; paMWing U WHUIHUAIBI MpenojaBareis; Tabauna TEeXHUYECKHX
XapaKTEePUCTHK H3MEPUTENIbHBIX MpUOOpOB (Ha3BaHHe NpubOOpa, paboumii auManasoH, IeHa
JIEJIeHUs, KJIACC TOYHOCTU U [Ip.); MapaMmeTpbl YCTAaHOBKHM, Ha HEHW YKa3aHHbIE; Pe3yJbTaThl
M3MEPEHUI; 1aTa U MOANKUCH CTYJEHTA.

Bce 3anmucu m0KHBI BECTHCH ABTOPYYKOM, HMIAPUKOBOM, KaNWJUIIPHOM WIIA TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM HE JOIMYCKAaeTCs, KapaHIaIlloM MOXKHO
JUILIb YEePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHIIE 3aHSATHUS HA4YUCTO HE PEKOMEHIYETCs; 3TO HEHY)KHas TpaTa BPEMEHH U BO3MOYKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHUHU OTYETA.

[To oxoHUYaHUU U3MEPEHUN MPOTOKOJ 00SI3aTENBHO AeTCsl Ha MOAIUCH MPENoJaBaTelNlo.
be3 3Toil moanucu MpOTOKOJI CYMUTAETCS HEACUCTBUTENbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IMPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOI.

[To pesynbpTatam, 3a)MKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oTdyera MOTYT OBITH 3aJaHbI
Jqr00bIe BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHMS U 10 IOJYyYCHHBIM pe3yibTaTaMm. 3a
MPUHSTHIN OTYET MPENoAaBaTelb BICTABISET CTYIEHTY OILIEHKY M TOCJIE 3TOr0 COOOIIaeT HOMEp
Y Ha3BaHUE CIIEYIoMIeH J1abopaTOpHOU PabOTHLI.

Crpykrypa u hopma oTuera 0 1abopaTopHOMt padboTe

OTueT MOHKEH COACPIKATh CIEAYIOIINE Pa3IeITb:

1. Iens paboTshl.

Ona cdopmynupoBaHa B ONHUCAHWM J1a0OPATOPHON palbOThI, OTTyma €€ CIeayeT
MIEPEeTrCaTh.




2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpHUBOAWUTH BHELIHETO BHJA MPHOOPOB.
Jlanee He0OX0IMMO OMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XaPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwne popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BeauduH. CieBa B (opMyse JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WM M3BECTHO. Bee mpuBencHHBIC
(hOpMYJIBI TOJKHBI OBITH TPOHYMEPOBAHBI.

BreiBox opmyn ¥ mpomMeKyTOYHBIC BBIPAKEHHUSI B TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHUI B TOM pa3zelie TOKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B sTom pasnmene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbratel. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUAE HArNAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paspsabl (moapodHee 06 3ToM
noiaeT peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI MOAPOOHBIE MPUMEPHI BEIYUCICHUN TT0
KaKI0M paboueit hopmyne. He HyXHO NMPUBOAWTH BCEX BBIYMCIICHHH, BIIOJHE JOCTAaTOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMmyiie. DTOT paszen HyXKeH JJIsS TOTO, YTOObI MPernoaaBaTerto
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEJICTaBJICHBI PUMEPHI BEIYUCIICHUN TT0 KaXKI0W U3 HUX.

DTOT pas3fen OT4eTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJIbIie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopus morpemHocTed 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKoOM. B HacTosimeM mnocoOuu
aBTOPBI TIOCTAPAIIUCH OCTABUTH JIUIIH CAMOE BAXKHOE IO ATOW TeMe M H3JIOKHTHh MaTepuai Io
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MeNiaroTcs B TEKCTe, a Oombiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCily4ae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
IIPOHYMEpPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y31l KOOPAWHATHOW CceTKU. M3MepeHHbIC Ha OMBITE 3HAYEHUS TOIUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOYKU, U
MPOBOAUTCS COenuHsIomas ux JuHUusA. OKOIO OAHOW WM HECKOIBKHX TOYEK OTKJIAJBIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEIIHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOoMaeT
peub HUXKeE).

8. OxoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYXK/IEHUE, BBIBOBI.

B sToM pa3gene oryeTa HY)XKHO TOJBECTH HTOT MPOJENaHHON paboTel. Cremyer
HaNucaTh, KaKUe MOTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJaMH, TO 00s3aTebHO HYXXHO CPAaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKII0YEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.



Ecimu u3BectHO TaGJ'II/I‘-IHOC 3HAYCHUC H3MepeHHOI>'I BCJIMYMHBI, TO HYKHO OGSB&TGJIBHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
HUX COBIIAJACHHWU UJIN HECOBIIAACHUU.

Ecnu B pabote 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBbI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIK HECOBIACHUH.

B cIy4dac, Koraa MCEXKIAY CpaBHUBACMBIMH BCJIIMYWHAMU HMCIOTCA HCIOOIIYCTUMBIC
pacXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MOJHBIX NPpUYHUHAX 3TOTIO HCCOBIIAACHUA.

Ecam B paGoTe cTaBWIIOCH 1EBIO0 TPOBEPHUTHh KAKOK-TO (DH3UUYECKUNA 3aKOH WIIM U3YIUTh
SIBJICHWE, TO B JAHHOM pa3jelie HeOOXOAMMO JaTh OOOCHOBAaHHBIM OTBET Ha IOCTABIICHHBIH
BOIIPOC.

BbIBO TOMKEH COOTBETCTBOBATH 1€ PAOOTEHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe

TuTynbHBIN TUCT OTUYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpPMATHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CMHCKA UCTOYHUKOB CTYACHTAM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Mertoanyeckie yKa3aHWs TI0 BBINOJIHEHUIO JAa0OpaTOPHBIX pabOT TPUBEICHBI B
CIEAYIOMNX NocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

Mexanuka. Konebanust u Boiubl. MonekynspHas ¢usuka. Jlabopatopuslii npaktukym // U..
KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunoma, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Mpununko, FO.H. apes, b.®. [Hudpun. CIIGI'YAIIL, 2014. 132 c.

DnekTpuyecTBo U MarHetusM. Jlaboparopueiii mpaktukym // A.B. Konbsutenios, E.H. Kotnukos,
H.IT. JlaBpoBckas, FO.A. HoBukosa, B.K. [Ipununko, I'.B. Tepemenko. CITIOI'YAIL 2021. 103 c.
BonnoBass onrtuka. Jlabopatopuwiii mpaktukym //E.H. Kotmuko, W.II. KpekrtyHoBa,
H.IT.JTaBpoBckas, FO.A. HoBukosa, A.H. Tporun. CIIGI'YAIL 2013. 68 c.

Bonnosas ontuka. YueoHo-Metoaudeckoe mocooue // E.H. Kornukos, FO.A. HoBukosa, I'.B.
Tepemenko. CIIGI'YAIL 2019. 118 c.

KsanToBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Annpees, M.IO. Eropos, N.1.
KoBanenko, A.B. Kombuibiio, E.H. Kornukos, WU.I1. Kpekrynosa, H.II. JlaBpoBckas, FHO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
CIIGI'YAIL 2021. 90 c.

11.4. Meronnueckue yka3aHus i 00yJaromuXcs MO MPOXOXKICHUIO CaMOCTOSTEIbHON
paboTEHL.

B Xone BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUIHIICS BBIOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHS.

st oOydvaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss GopMHUpPYeTCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMK NMPUOOpEeTaeMbIX 3HaHUM, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IIOJyYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.



MeToauvyeckuMu ~ MaTepuajaMH,  HANPaBISIONIMMH  CaMOCTOSITENIBHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

—  METOJMYECKHE YKa3aHHS IO BBIMOJTHCHHIO KOHTPOJBHBIX PAdOT (11 00YyJarOIIUXCs
1o 3a049HOU (popme oOydeHwMs).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYalONMIUXCA 110 MPOXOXKJICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadecTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUH U CPOKU MOJBENIEHUS UTOTOB OTOOpakatoTcsi B pabounx y4eOHBIX
wianax Ha cemectp. OOydaromuiicss TOJDKEH BBIMIOJHUTh BCE KOHTPOJBHBICE MEPONPUSTHUS,
IPEeyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe Yero MperojaBareib MPOCTaBIseT OauIbHBIC
OIICHKU, HAOpaHHBIE CTYICHTAMU TI0 Pe3yabTaTaM TEKYIIEro KOHTPOJIS.

OcHOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarONIUXCs SBIISTFOTCS: YCTHBIN
OMpPOC Ha JEKIMOHHBIX WM TPAKTUYECKUX 3aHATHSAX; 3alluTa JIa0opaTOPHBIX pPadoT.
CpezactBamMu TEKYIIETO KOHTPOJIS 3HAHUM, 00ydarouuxcsi MOTyT ObITh: Oecelbl mpernoaaBaTens
U 00yd4aromierocsi; KOHTPOJIbHBIE BOMPOCH! U 3amaHus. KOHTpOJIbHOE MEPONPUSITHE CUUTACTCS
BBIMIOJTHEHHBIM, €CJIM 32 HEro CTYACHT IOJIy4MJl OLIEHKY B Oajulax He HI)KE MUHUMAaIbHOU
OIICHKH, YCTAHOBJICHHOM IMPENoiaBaTesieM M0 JaHHOMY MEPOIIPHUATHIO.

JlukBumanust 3aJ0JKEHHOCTH, 0Opa3oBaBIIEiicsl B cllydyae MpPOIyCKa OO0yYaromuMcs
3aHATHI 0€3 YBaXHUTEIBHONW MPHYMHBI, OTKa3a, OOyYaromerocs OT OTBETOB HaA 3aHATHUSX,
HEYJOBJIIETBOPUTEILHOTO OTBETa, OOYyYaIOUIErocs Ha 3aHATUAX, HEYIOBIETBOPUTEIHHOTO
BBITIOJTHEHHSI KOHTPOJBHBIX, TA0OPATOPHBIX U MPAKTUUECKUX PAOOT MOKET OCYIIECTBIATHCS Ha
WHAUBUAYAIbHBIX KOHCYJIbTAIUIX.

Pe3ynbTaThl TEKyIIero KOHTPOJS YCIIEBAEMOCTH OOYYAIOIIUXCS CIYXKAT OCHOBOW IS
MIPOMEKYTOUHOM aTTecTaluu: MOJydeHHs 3adeTa Mo y4eOHOM NUCUUIUIMHE WM JOIycKa K K
Qg epeHIaIbHOMY 3a4eTy WM 9K3aMEeHY M0 y4eOHOH TUCIHITIHHE.

B teuenue cemectpa s nomycka K auddepeHIHaTbHOMY 3aueTy WIH 3K3aMeHY
CTYJEHTY HEOOXO0IUMO cIaTh He MeHee 75% 1abopaToOpHBIX U MPAKTUIECKUX PaOOT, BHIMOTHUTD
TECTUPOBAaHUE B cHcCTeMe aucTaHimoHHOro oOydeHust ['VAII https://Ims.guap.ru He HmXe
OIICHKH «YyJIOBJIETBOPUTEIbHO». B cllydae HEBBINOJHEHMS BBIIIEU3TI0KEHHOTO CTYACHT, MpU
YCIIEITHOM MPOXO0KJICHUU MPOMEKYTOUYHOM aTTECTAllMH, HE MOXKET MOJYYUTh aTTECTAllMOHHYIO
OIICHKY BBIII€ «yIOBIETBOPUTEIHHO.

11.6. MeTonuueckne ykazaHUs UIsi 00YYaIOIIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUYHOM
aTTEeCTalUH.

[IpomexyrouHas  artectauus  OOydYalOIIUXCS ~ MpeAycMaTpUBaeT  OLICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O0y4YeHMs Mo auciuiuimHe. OHa BKIIOYAET B
cebst:

— D9K3aMeH — ¢opma OICHKM 3HAHHH, MOJYyYEHHbIX OOydYalolIMMCs B Ipolecce
M3YYEHHUs BCEHW MUCHUIUIMHBI WIN €€ YacTH, HaBBIKOB CAMOCTOATEIbHOM paboThl, CIOCOOHOCTH
NPUMEHSTh WX JUISI PEIICHHUS MPAKTUYECKUX 3a7ad. JK3aMeH, KaK MPaBHUJIO, MPOBOTUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEpPIIACTCS aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, «YJOBIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHO.

— muddepeHIMpOBaHHbI 3a4eT — 93TO0 (opmMa OIEHKH 3HAHWH, TOJYyYECHHBIX
o0y4armuMcs IpU U3YYeHUH JUCIHUIUTUHBI, TIPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIBCKUAX pa0O0T U MPOXOXKIEHUHU MPAKTHK C ATTECTAIIHOHHOM OI[EHKOM
COTJIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIBHO», HEYAOBICTBOPUTEILHO.



B teuenue cemectpa cTyAeHTY HE0OX0aUMO caaTh He MeHee 50% rabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJHUTH TECTUPOBAaHUA B cpeae LMS He Hmke oneHKH
"y10BIETBOPUTENBHO". B cilyuae HEBBIIOJIHEHUH BBIILIEU3I0KEHHOTO, CTYACHT, IPU YCIIELTHOM
IPOXOXKJICHUM TPOMEXYTOYHOH arrectaiud B (GOpME 5K3aMEHa, HE MOXKET HOJy4YHUTh
aTTECTAlMOHHYIO OLIEHKY BhIIIE "XOpoiIo".

OK3aMeH MOXET MPOXOAUTh B BUJAE YCTHOI'O OIpoca WM TecTupoBaHus. OCHOBaHUEM
JUISL TOITYCKa K MPOMEKYTOUYHOM aTTEeCTAallUU SIBISCTCS YCIIEIIHOE MPOX0KICHUE 00YJarOIIMCS
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.

Kpurepun onennBanus chopMUpOBaHHOCTH KOMIIETEHIINI 00yJaromerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLUHU «BBICOKUI». KommereHuuu
chopmMHpoBaHbl. 3HAHUS APTYMEHTUPOBAHHBIC, BCECTOPOHHUE. YMEHUS YCIICIIHO PUMEHSIOTCS
K PELICHUIO KaK THUIOBBIX, TaK M HECTAaHAAPTHBIX TBOPYECKHUX 3aAaHuil. J/lemMoHcTpupyercs
BBICOKHH YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS aJalITUBHOCTh MPAKTUYECKOTO HABBIKA.

OneHka «X0po1I0»: YPOBEHb OCBOCHUS KOMIIETEHLIMU «IIPOJABHHYTHIN». Komnerenuuu
chopMHpoBaHbl. 3HAHUS OOLIMPHBIC, CUCTEMHBIC. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrtep,
INPUMEHSIOTCS K PpEIICHUI0 THUIOBBIX 3ajaHuil. JleMOHCTpHpyeTcss AOCTaTOYHBIH YpPOBEHBb
CaMOCTOSITEJIbHOCTH YCTOWYMBOTO MPAKTUYECKOT0 HABBIKA.

OneHka «yI0BJIEeTBOPHUTEJIbHO»: YPOBEHb OCBOCHHUS KOMIIETEHIMU «IIOPOTOBBINY.
Komnerenmmu  copmupoBansl. CdopmupoBanbl 0a30Bble CTPYKTYpBl 3HAHHH. YMeHHA
dbparMeHTapHBl M HOCAT PENPOIYKTUBHBIA XapakTtep. JleMOHCTpUpyeTCs HU3KUN ypOBEHBb
CaMOCTOSITENIbHOCTH MPAKTUYECKOTO HABBIKA.

Onenka «HEeYI0BJIeTBOPUTEIbHO»: YpOBEHb OCBOCHHUS KOMIIETEHINH
«HenocTaTouHblity. Komnerenuuu He chopMupoBaHbl. 3HaHUSL OTCYTCTBYIOT, YMEHHS M HABBIKU
He C(hOPMHUPOBAHBI.

OCHOBHBIMH OpUEHTHpPAMHU TP MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTaluu IO
JTUCLUIUIMHE SBIAIOTCA KOHCIEKT JIEKIMH M IEepeYeHb PEKOMEHAyeMoH JsuTepaTypsl. Ilpu
MOJTOTOBKE K CECCHU O00ydYaroleMycsi peKOMEHIYeTCs TaK OpraHM30BaTh Y4eOHYIO padoTy,
YTOOBI INEpe] MEPBBIM THEM Hadala CecCHM OBbUIM CIAaHbl M 3allUIIEHBl Bce J1a0OpaTOpHBIE
paboTbl. OCHOBHOE B MOJATOTOBKE K CECCHM — 3TO IOBTOPEHHME BCEr0 Marepuana Kypca, I
KOTOpPOMY HEOOXOJMMO NMPONTH aTTecTanuio. [Ipu MoAroToBKe K CECCHM ClIEAYyeT BeCh 00bEM
paboThl pacnpenessaTh paBHOMEPHO MO JIHSAM, OTBEACHHBIM JJIsl OJATOTOBKH, KOHTPOJIUPOBATH
Ka)</Ibli JIEHb BBINOJIHEHHs paOOTBHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHUPAHTOB, OOyYaromUXCs IO 00pa3oBaTeIbHBIM MPOTrPaMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToamuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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